EDISON 


stitute 


BULLETIN 


D 








DECEMBER, 1935 



































DURING THE MONTH OF OCTOBER (Preliminary) 


STATISTICAL DATA OF THE ELECTRIC LIGHT AND POWER INDUSTRY 


Compiled Monthly by the Edison Electric Institute—Covers 100% of the Industry 




















1935 “ 
Kilowatt-hours Generated* (net) 
ME aac Ie tits ic sine Visa v a oad oc a00ts 5,680,704,000 4,863 ,362,000 +16.8 
| CMI EMMI oe Se Fie civ ae caren ws ease oe ce Sas 2,595,117,000 2,457 ,204,000 4.5.6 
Total Kilowatt-hours Generated............... 8,275 5,8 21, 000 7,320,566, 000 ci “413.0. 
Additions to Supply 
| Energy Purchased from Other Sources...................... 174,694,000 159,990,000 + 9.2 
Net International Imports...................... 91,223,000 73,469,000 4-242 
RC OM Sr ONES oe ate a Bia tvs atc la G0 a Sla.ce Gcv-de wicobw er 265,917,000 233 459,000 +13.9 
Deductions from Supply 
Energy used in Electric Railway Departments.................. 44,854,000 50,194,000 —10.6 
Energy used in Electric and Other Departments............. 108,389,000 118,909,000 - 88 
eg tp oR ie eee 153,243,000 169,103,000 — 9.4 
Total Energy for Distribution................................. 8,388,495,000 7,384,922,000 +13.6 
Energy Lost in Transmission, Distribution, Etc................. 1,565,053,000 1,397,138,000 +12.0 
Kilowatt-hours Sold to Ultimate Consumers................... 6,823,442,000 5,987,784,000 +14.0 
Sales to Ultimate Consumers (kw-hrs) 
OL ab A ee 1,186,018,000 1,081,444,000 +. 9.7 
Commercial—Small Light and Power (Retail)................... 1,220,241,000 1,112,155,000 A, 7 
Commercial—Large Light and Power (Wholesale)............... 3,726,353 ,000 3.141,751,000 +18.6 
eS A ee 206,917,000 193,674,000 + 6.8 
Railroads—Street and Interurban......................... 360,009,000 352,788,000 ae |. 
PUMSIOMAIN——“-EEAUCUETNON, DLCOIN we ce cece cece ee eace 72,932,000 59,199,000 +23.2 
WetmiCipas ANG DRSCENANCOUR, ccc cere eens 50,97 2.000 46,773,000 + 9.0 
Total Gales to Ultimate Consumers... ...... 0.2... occ cence 6,823 ,442,000 5 987 ,784, 000 +14. o ; 
Total Revenue from Ultimate Consumers...................... $162,788,900 $155.811.500 + 4.: 
| DURING TWELVE MONTHS ENDING OCTOBER 3ist 
| Kilowatt-hours Generated* (net) 
1 Abe ey gece daa ad ed aS 54,239, 222,000 53,216,434,000 + 1.9 
NNN oer acer Srist cain ia's s bcse dynes Fo'den ee oouiea ween 36,101,268,000 30,370,640,000 +18.9 
muon mosermabi-noures senerated. .... 5. ewe nce 90,340,490,000 8: 3.5 587,074, 000 : - 8. 1 
ES UE 3,014,974,000 3,131,732,000 — 3.7 
Energy Used in Electric Railway and Other Departments............ 1,954,521,000 2,013,038,000 ee 
Total Energy for Distribution.........................0........ 91,400,943 ,000 84,705,768,000 + 7.9 
Energy Lost in Transmission, Distribution, Etc................. 15,686,443,000 14,632,890,000 +72 
Kilowatt-hours Sold to Ultimate Consumers................... 75,714,500,000 70,072,878,000 + 8.1 
Total Revenue from Ultimate Consumers...................... $1,902,536,000 $1,822,895,600 + 4.4 
Important Factors 
Percent of Energy Generated by Waterpower..................... 40.0% 36.3% 
Average Pounds of Coal per Kilowatt-hour.................. 1.444 1.454 
Domestic Service (Residential Use) 
Average Annual Consumption per Customer (kw-hr).............. 663 626 35.50 
Average Revenue per kw-hr (Cents).......................00 005. 5.09¢ 5.32¢ aes 
Average Monthly Bill per Domestic Customer................. $2.81 $2.78 ts) G24 
BASIC INFORMATION AS OF OCTOBER 3ist 
Generating Capacity (hw)—Steam.. Deere aA Ne wos & (yack ek Shy: 23,718.500 23,800,100 
MP MPOROOWEE. «ila y cases che ey os Ge wake 8,962,200 9,006,400 
—Internal Combustion................ 499 500 468,100 
Total Generating Capacity in Kilowatts...................... 33,180,200 33,274,600 


Number of Customers 
Farms in Eastern Area (Included with Domestic)................ 


(563,263) 


(517,332) 





Farms in Western Area (Included with Commercial—Large)........ (216,147) (209,798) 
aa er oe. a on a.sc.ni sala yas 0.0.6.0 04h 20,955,421 20,441,774 
Commercial—Small Light and Power.....................0.000., 3,780,127 3,724,998 
Commercial—Large Light and Power.......................008. 512,564 530,976 
ee NAL NUN aa. wcnidc cle ca we cccieia seed ceaun 68,158 69,507 
ee Ca 25,316,2 70 24,767,255 








* By courtesy of the U. S. Geological Survey with deductions for certain lense not considered Electric ¢ Light and Power aneiesiees. 
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Power Aspects of Federally-Operated 


Reclamation Projects 


of the present Administration to 

“set up around the country sound 
publicly-owned utilities as yardsticks,” 
and in view of the further fact that 
“the subject of power has become such 
a live one that the President has created, 
in the Public Works Administration,, a 
Power Policy Committee,” the person- 
nel of which includes Hon. Harold L. 
Ickes, Secretary of the Interior, as chair- 
man; Morris L. Cooke, Rural Electrifi- 
cation Administrator; Robert E. Healy, 
of the Federal Securities Commission; 
David E. Lilienthal, director of Ten- 
nessee Valley Authority; and Frank R. 
McNinch, chairman of the Federal 
Power Commission, which Committee 
has been. “studying the whole subject 
of power and what the Government’s 
position relative thereto should be,” it 
may be interesting to inquire to what 
extent the Bureau of Reclamation has 
heretofore committed itself to entry into 
the field of commercial utility operation 
in connection with its reclamation proj- 
ects. 

The present Administration has defi- 
nitely announced a policy which seeks 
to commit the Federal Government to 
an extensive program of commercial 
utility operation, in connection with a 
number of large hydro-electric generat- 
ing plants now under construction. This 
policy is not supported by the past prac- 
tices of the Bureau of Reclamation. This 
Bureau, although it has custody of a 
number of Government power plants, 
some of which it has been operating for 
years, has never adopted a definite 
“power policy.” As recently as March, 
1935, an editorial appeared in The Rec- 
lamation Era, a publication of the Bu- 


2 VIEW of the announced policy 


By W. D. Ketchum 


reau, containing the following state- 
ment: 

“A uniform policy with respect to de- 
velopment and disposal of hydro-electric 
power on Federal reclamation projects 
should be established by legislation.” 

The same editorial contained the 
statement that: 

“A bill has been introduced in this session 
of Congress designed to declare a_ policy 
with respect to the distribution of power 
revenues on Federal reclamation projects, 
and for other purposes.” 


Noting that the Bureau of Reclama- 
tion has had no fixed policy, and that 
Congress has not by law established a 
policy, it is interesting to note what has 
been done in the absence of a policy. 

Historically, these developments are 
entirely unlike the present power pro- 
gram. Power development was orig- 
inally undertaken on every one of these 
reclamation projects for one or more 
of the following purposes, viz., to supply 
power for the construction of the ca- 
nals, dams, tunnels, and other works 
constituting the reclamation facilities, to 
supply power for irrigation or drainage 
pumping, and to supply power and lights 
for the operation of the gates and valves 
at the dams, and the camps which house 
the attendants who operate these facili- 
ties. 

In the early days of reclamation work, 
power plants were constructed in con- 
nection with the projects only as a 
means of supplying power for construc- 
tion purposes, thereby to reduce the cost 
of construction. Later reclamation proj- 
ects are, in general, somewhat more 
difficult projects from the standpoint of 
irrigation than the earlier ones, and fre- 
quently required the pumping method 
rather than the gravity method of put- 
ting the water on the land to be irri- 
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gated. Several plants were constructed 
primarily to supply power for pumping. 
Typical of the first class may be cited 
the Boise River plant, the Lingle plant, 
Pilot Butte and Shoshone, each of which 
was built to supply power for the con- 
struction or excavation work necessary 
for irrigation. The Black Canyon, 
Minidoka, Siphon Drop and Prosser 
plants were built in order to supply 
power for irrigation or drainage pump- 
ing. The Elephant Butte plant is very 
small, its only purpose being to supply 
lights and power for the operation of 
the gates and valves at the dam and for 
the camp at the dam. Thus, power was 
initially developed on each of these proj- 
ects to supply construction needs, pump- 
ing needs, or lights and power at the 
dam. In other words, no power was 
developed on any of these projects until 
there was an actual, legitimate need for 
power. 

These plants represent no punitive 
expedition against the utilities, nor were 
they conceived as regulatory instruments 
for the control of the rates of utilities. 
They have nothing in common with the 
“yardstick” theory of the present Ad- 
ministration. They were originally, and 
are to day, direct phases of a reclama- 
tion program. 

As for the fiscal year, 1932, there 
were in operation on federal reclama- 
tion projects, 20 hydro-electric plants 
having a total installed capacity of 102,- 
550 kw. The Reclamation Bureau has, 
however, consistently followed the prac- 
tice of turning over its projects, power 
plants included, to water users associa- 
tions when the financial position of those 
organizations became such as to insure 
the preservation of the investment by 
the government. As a result of this 
practice, the Reclamation Bureau had, 
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up to 1932, transferred 11 plants. The 

nine plants still operated by the Bureau 

in 1932 had a total installed generator 
capacity of only 31,500 kw. 

In view of the practice of turning 
over these plants, it is reasonable to ex- 
pect that these nine plants will event- 
ually be transferred to non-federal 
agencies. It appears that insofar as 
concerns any individual project, admin- 
istration by the Reclamation Bureau is 
temporary; pending ultimate transfer to 
the users of the irrigation water when 
they are able to assume the financial 
responsibility. It goes without saying 
that insofar as concerns the plants which 
have been transferred to water users 
associations, the government is not en- 
gaged in their operation, nor is it 
engaged in the distribution or sale of 
power therefrom. Thus the Commis- 
sioner of Reclamation reported in 1932 
that eleven of these plants were operated 
directly by the water users. 

The question of the extent to which 
the Reclamation Bureau is engaged in 
the commercial power business reduces 
itself, therefore, to an analysis of the 
circumstances surrounding the produc- 
tion and disposal of power at these nine 
plants, plus an additional plant, con- 
structed recently, and now operated by 
the Bureau, namely: 

Black Canyon and Boise River, on the Boise 
Project in Idaho. 

Minidoka Plant, on the Minidoka Project, 
in Idaho. (There is another plant, Amer- 
ican Falls, on this project, but it is oper- 
ated only in case of emergency and has 
not operated since 1927, and is, therefore, 
omitted from this discussion; its installed 
capacity is only 540 kva.) ; 

Guernsey and Lingle plants, on the North 
Platte Project, Nebraska-Wyoming; 

Elephant Butte Plant, on the Rio Grande 
Project, in New Mexico-Texas ; 

Pilot Butte Plant, on the Riverton Project, 
in Wyoming; 

Shoshone Plant, on the Shoshone Project, in 
Wyoming; 

Siphon Drop Plant, on the Yuma Project, in 
California-Arizona; 

Prosser Plant, on the Yakima-Kennewick 
Project, in Washington. 


Boise Project—Black Canyon (10,000 kwva) 
and Boise River (1,875 kva) Plants 

These plants are interconnected with 
the transmission system of Idaho Power 
Company, and their entire output is fed 
into the system of this company, except 
for that power which is transmitted by 
the Bureau to Arrowrock Dam for con- 
struction purposes. During the non- 
irrigation season, the power company 
pays the government a fixed monthly 
sum to cover plant operation, and re- 
ceives the entire output of the plant 
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(Black Canyon only, as Boise River is 
operated only to supplement Black Can- 
yon, when needed), except for 1,000 kw 
which is reserved by the government 
for construction use. During the ir- 
rigating season the power company, by 
arrangement with the Bureau, delivers 
power to irrigation district customers 
and is compensated for such use of its 
facilities in energy during the non-irri- 
gation season. No other customers are 
supplied with power from these plants. 

The entire output of the Boise River 
plant will ultimately be required for 
pumping on the Hillcrest Division of 
the project, while the entire output of 
the Black Canyon plant will ultimately 
be required for pumping on the Payette 
Division. 

Minidoka Project — Minidoka (10,000 kwva) 
and American Falls (540 kva) Plants 
The American Falls plant was last 

operated in 1927 and is used only in 
emergencies. These plants are con- 
nected through government-owned 
transmission lines and are also inter- 
connected with the transmission system 
of the Idaho Power Company. Some of 
the power output over and above that 
required for pumping purposes is sold 
to a number of towns and to mutual 
power companies serving rural districts 
on the Minidoka Project, and the re- 
mainder of such surplus power is sold 
to the Idaho Power Company under an 
interchange contract. 

North Platte Project—Guernsey (6,000 kva) 

and Lingle (1,750 kva) 

These two plants are interconnected 
by a government-owned 33 kv line, 
which is also interconnected with the 
transmission system of Mountain States 
Power Company at Guernsey, and with 
that of the Western Public Service 
Company near Gering, Nebraska. Nu- 
merous towns, several irrigation organi- 
zations, and a few industrial customers 
are served by the Bureau of Reclama- 
tion from government lines. With the 
exception of the town of Wheatland, 
Wyoming, all of these customers are 
inside the boundary of the North Platte 
irrigation project. No retail customers 
are served by the Bureau. 

Rio Grande Project — Elephant Butte: (150 

kva) 

The amount of installed capacity at 
this plant is negligible. It is used only 
to supply power and lights to the dam 
and camp. No energy is sold. 


Riverton Project — Pilot Butte (2,000 kva) 


This plant was originally built to sup- 
ply power for excavation of irrigation 
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canals. The output is being sold to 
Mountain States Power Company. 
Under the terms of the contract with 
that company, the Bureau added a 
second unit in 1930. Today, the Bu- 
reau delivers power to Mountain States 
Power Company at the edge of the ir- 
rigation project, and also at Morton, 
inside the project, deliveries being made 
over lines belonging to the Bureau. 

In addition to these lines, there is one 
more, originally built and operated for 
supplying power for irrigation excava- 
tion work which has since been com- 
pleted. The latter line is now operated 
by the Bureau to serve the Argo Oil 
Company, a 1 kilowatt lighting cus- 
tomer located in the project area, about 
four miles from Pilot Butte, in an area 
which is unpopulated and which has no 
other source of electric service. This 
is the only direct customer other than 
Mountain States Power Company 
served from Pilot Butte. 


Shoshone Project — Shoshone Plant (7,000 
kva) 


In this case, like Riverton, additional 
capacity was added to the plant in order 
to make available more power for the 
Mountain States Power Company, 
which has a policy of allowing its load 
growth to be met by increases in the 
capacity of the plants of the Bureau 
wherever possible, rather than by the 
expansion of its own generating plants. 
The Bureau owns and operates 6.5 miles 
of line from the plant to Cody, Wyo- 
ming, the Cody substation, and an in- 
termediate substation between the plant 
and Cody, as well as the plant itself. It 
owns and leases to Mountain States 
Power Company, which operates it, ad- 
ditional mileage of 33 kv line, connect- 
ing Cody to several nearby towns. Sub- 
stations at Powell and Deaver are also 
owned by the Bureau and are leased to 
the Power Company. The line from 
Garland to Lovell was in part purchased 
by the Power Company from the Bu- 
reau. 

Under an interchange agreement with 
Mountain States Power Company, 
the latter receives the surplus energy 
from the plant over and above the needs 
of the Bureau’s own customers, which 
are as follows: 


1. The Bureau supplies standby service to 


the municipal electric system at Cody. 
9 


2. It serves two cooperative distribution or- 
ganizations, at least one of which is 
actually supplied by the Power Company 
for the account of the Bureau, over lines 
and through a substation which is owned 
by the Bureau, but which is leased to and 
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operated by Mountain States Power Com- 
pany. 

3. The intermediate substation between the 
plant and Cody, referred to above, serves 
a Hot Springs resort located in the Canyon 
below the plant in an unpopulated area 
having no alternative source of power 
supply. This is a 2 kilowatt lighting cus- 
tomer. 


Yakima-Kennewick Project — Prosser Plant 
(3,000 kva) 

The Reclamation Bureau owns this 
plant and operates it, as well as the 
step-up substation, and about one mile 
of 66 kv line through which the entire 
output of the plant is fed into the trans- 
mission system of the Pacific Power and 
Light Company system. Under the 
terms of the contract between this com- 
pany and the Bureau, the company de- 
livers government energy to. several 
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irrigation districts for the account of the 
government, receiving for this service a 
certain amount of energy during the 
non-irrigation season. Under the con- 
tract, the company must take all power 
produced at the Prosser Plant, over and 
above the requirements of the irriga- 
tion customers of the Bureau. However, 
it does not guarantee the company any 
power during the irrigation season. 

Yuma Project — Siphon Drop Plant (2,000 

kva) 

Except for ‘energy used by irrigation 
organizations, and employees of the Bu- 
reau, Southern Sierras Power Company 
and its subsidiary, Yuma Utilities, takes 
the output of this plant. Energy is de- 
livered to these companies at the dam. 


It thus appears that the Reclamation 
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Bureau has no power policy, fixed either 
by law or by the Bureau itself. It also 
appears that less than half of the power 
plants on Federal reclamation projects 
are now being operated by the Reclama- 
tion Bureau. Of the total capacity of 
102,550 kw on all the Federal reclama- 
tion projects in 1932, only 31,500 kw 
remained in operation by the Bureau. 
This 31,500 kw of capacity is geograph- 
ically scattered over the entire west, 
among nine plants. These plants are 
operated by the Bureau as a strictly re- 
lated phase of its reclamation program; 
there is no utility operation, no control 
of resale rates, no competitive duplica- 
tion and in no instance where any sale 
or exchange of power is made is there 
anyone who could make complaint. 














physical and mental suitability and the hazards of the job. 


. Install mechanical safeguards where necessary and keep them 


Do not allow men to work with guards out of place. 
Know what constitutes an accident hazard and correct it 


Do not permit men to work without necessary protective de- 
vices, such as goggles, gas masks, welding helmets, safety 
Display “Danger” and “No Smoking” signs at proper places 
See that company vehicle operators are trained in correct driv- 
ing and accept their full responsibilities to themselves, the 


See that every point of contact with the public is guarded 
against errors that would cause an injury to the public or 


. Study fire prevention, inspect against fires and keep fire fight- 


ing equipment in good condition and properly placed at all 


Be friendly but not familiar; firm but not “high-hat” and 
close in to a mutual understanding with employees under his 


HOW THE FOREMAN CAN PREVENT WASTE FROM ACCIDENTS 
Twelfth of a series of articles sponsored by the Accident Prevention Committee, E.E.1. 
W. A. BucHANAN, Chairman 
1. Recognize Accident Prevention as a part of production and 
accept whole-heartedly his responsibility in accordance thereto. 15 
2. Handle the Accident Prevention problems of his group per- in repair. 
sonally. 16. 
3. Accept without alibi his responsibility for accidents occurring 17. 
under his supervision. before the accident occurs. 
4+. Look to the Accident and Fire Prevention Department for as- 18. Make regular and conscientious inspections. 
sistance but not to prevent the accident. 19. 
5. Set a good example at all times. 
6. Know all company safety regulations and instructions applic- belts, etc. 
~ able to those under his supervision and see that each receives 20. 
these instructions from him as the company’s agent. and see that they are clean and legible. 
7. Train all employees under his supervision in Safe practices. 21. See that good housekeeping is maintained. 
8. Train all employees in safe and correct operations. “Tell 22. 
him, show him, test him and check him.” 
9. Use discipline for violation of safety instructions on same basis public, and the company. 
as violation of instructions in other features of operations. 23. 
10. Make sure that employees understand safety and other oper- 
ating regulations and expect them to follow them. damage to public property. 
11. Show sincere interest in injured or sick employees. 24+ 
12. Study records and analyze accidents, then use the information 
gained. times. 
13. See that accident reports are made correctly and promptly and 25. 
sent through the proper channels. 
14. Study the hiring and placement of men according to their supervision. 

















RECENT E.E.I. PUBLICATIONS 


OIL AND GAS ENGINES—1934-1935 


E.E.I. Pub. C-8. A report of the Prime 
Movers Committee, Edison Electric Institute, 
19 pages. Price 50c. to members and their 
employees; $1.25 to non-members in the 
U. S. A.; $1.35 to foreign countries. 


This report contains the following: 


Diesel-Engine Progress and Trends: 
Diesel production, new developments, 
new installations in U.S.A. and Canada; 
installations in foreign countries. 

Diesel Fuel Oil: tentative classifica- 
tion of fuel oil; testing. 





International Electrotechnical Com- 
mission Work. 

High Speed Engines: specifications, 
auxiliaries; mechanical-drive units; new 
radial engine; fuel and lubricating oil, 
maintenance costs. 

Slow- and Medium-Speed Diesels: 
operating difficulties, operation and 


maintenance records; British experi- 
ences. 
Miscellaneous Cost Data: engine 


costs, trend of energy costs. 
Plant Operating Data: covering 63 


engine units; maintenance costs; oper- 
ating factors and outages. 
Manufacturers’ Statements. 


SYMBOLS FOR METERING DIAGRAMS 


E.E.I. Pub. C-10. A report of the Electrical 
Equipment Committee, Edison Electric Insti- 
tute, 9 pages. Price 10c. 

Confusion has been caused in the past 
due to lack of uniformity in meter sym- 
bols, vector diagrams and conventions. 
As a guide to authors in the discussion 
of meter problems and the preparation 

(Continued on page 482) 





By Alexander Maxwell 


The Facts About Low-Voltage Fatalities 


Director of Engineering, Edison Electric Institute 


URING the past year or two a 
D grossly inaccurate statement has 

persistently appeared concern- 
ing the number of shock fatalities as- 
sociated with house wiring. This state- 
ment runs to the effect that there occur 
annually some 700 shock fatalities or 
“electrocutions” and although it is not 
often explicitly so stated the plain infer- 
ence from the context and the subject- 
matter is that these fatalities are asso- 
ciated with house wiring at ordinary 
utilization voltages. This misleading 
statement has been noticed frequently at 
meetings of electrical inspectors, in parts 
of the technical press and elsewhere 
among those concerned with electrical 
wiring. 

Thus in a recent article* under the 
caption “Electrocutions” the following 
occurs: “One large insurance company 
gathered data on over 700 electrocutions 
in one year. A large percentage of 
these were in the home. The baby puts 
its finger into a screw receptacle. A 
person steps out of a bathtub. . . etc.” 
The obvious purport of this as in other 
similar comments is that there are 700 
fatalities annually more or less under 
the circumstances described. Whether 
by design or not, this has actually been 
the effect of the constant reiteration of 
this figure, for there are many persons 
interested, but not especially well in- 
formed, who apparently believe sincerely 
that there are about this number of low- 
voltage fatalities caused annually by or- 
dinary house wiring and its appurten- 
ances. Some of these men have actually 
been observed to indignantly reject as a 
callous attempt to minimize the facts any 
suggestion that the number may be less 
or the causes different than those they 
have been led to believe are true. This 
figure of 700 fatalities annually is 
wholly erroneous for low voltages, over- 
stating the actual figure by about 800 
per cent. The true statement is that 
there are about 75 or 80 electrical fa- 
talities per annum in the entire United 
States from contact with ordinary light 
and power circuits at 150 volts to 
ground or less; that about 25 per cent of 
these, or 18 to 20 per annum, occur in 
the home, and that practically none of 
these in the home or elsewhere have any 
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important or significant relation to the 
fixed wiring and fixtures in the premises. 
The facts are as follows. 

The total number of electrical fatal- 
ities at all voltages and under all condi- 
tions, but excluding lightning, as _re- 
ported by the U. S. Public Health 
Service for the total registration area of 
the United States which comprises about 
96 per cent of the total population, is 
811 average for the last three years 
available, 1930 to 1932 inclusive. For 
the individual years the figures run as 
follows: 


SOE awk aw ranean 987 
ER es 780 
Pe eea.dasecsabas 667 


This annual total includes all high 
tension cases, both to plant or construc- 
tion employees and the public, all elec- 
tric railway cases, both overhead trolley 
and third-rail, and all cases occurring in 
mines or other industrial and construc- 
tion works at the higher utilization 
voltages. Even the slightest knowledge 
of the prevalence of these other classes 
of cases will lead to a realization that 
the low-voltage cases could not possibly 
reach the figure of 700 per annum or 
anything like this. 

From an examination of the vital 
statistics records in certain states where 
it has been possible to analyze them com- 
pletely, it appears that the low-voltage 
cases as defined above constitute about 
8 per cent of the total and if this ratio 
held consistently for the entire registra- 
tion area it would account for approxi- 
mately 65 low-voltage cases per annum. 
As will be shown later, this is a fair 
approximation of the total, but with the 
possibility that it may be somewhat low 
due to the fact that the ratio of low- 
voltage cases to the total established for 
a very small number of states may not 
hold for all. 

Fortunately a much more reliable 
statistical record of this particular aspect 
of electrical fatalities is available in 
work initiated by the former N.E.L.A. 
and carried on by the E.E.I., since its 
organization. This investigation has 
consisted in the procurement through 
the member companies of these organiza- 
tions of a complete survey of electrical 
accidents for specified territorial areas 
and known populations where all of the 
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significant circumstances surrounding 
the cases can be and have been investi- 
gated. The record so produced may 
tend to give a result slightly higher than 
the true figure because doubtful cases 
have been resolved in favor of the fact 
of a low-voltage occurrence, but this 
error if present at all is small. 

It is expected that this work when 
fully developed will be made the subject 
of a technical report, and as such it will 
represent an analysis of a satisfactory 
statistical sample comprising approxi- 
mately one-third of the population of 
the country. It may be stated for the 
present that this investigation quite defi- 
nitely establishes a statistical rate of 0.8 
low-voltage fatality per million of popu- 
lation per annum. If it is assumed there- 
fore that 100 million of the total popu- 
lation of the United States have access 
to electric circuits, this rate would 
produce a total of 80 per annum; but 
since it is improbable that the number 
of people living or working in electrified 
areas is quite as great as this, the num- 
ber may be somewhat less. In a similar 
manner it has been found that the 
number of these cases occurring in 
homes, that is to say, the cases affecting 
the ordinary inhabitants of domestic 
premises in relation to the normal and 
customary electrical equipment of the 
premises is about 0.2 per million of 
population per annum, or, as stated 
above, 20 per annum or less for the 
entire United States. 

Although an adequate discussion of 
the circumstances under which these 
cases occurred would greatly exceed the 
possible limits of this article, it may be 
stated and in due course it will be shown 
that with occasional exceptions none of 
these accidents were conditioned upon 
the wiring of the premises in the sense 
that they would not have occurred if 
the wiring had been in a different con- 
dition. Specifically these electrical ac- 
cidents are not, in general, due to defects 
in wiring. The reason for this is that 
an overwhelming majority of the cases 
are due to improvised equipment made 
by the victims themselves, to the igno- 
rant or wrongful misapplication of equip- 
ment which is standard and safe for its 
intended purpose, or to erratic combina- 
tions of circumstances that can hardly 

(Continued on page 488) 
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Farm Electrification 


Rates Must Be Sound if Rural Electrification Is to Be 


Built on a Permanent Basis 


By G. C. Neff 


President, Wisconsin Power and Light Company 


Excerpts from a paper presented before the Indiana Electric Association 


cation has been guided by the joint 

studies, suggestions, and recom- 
mendations of cooperative groups that 
were interested not only in the manu- 
facture and distribution of electric 
power but also in the economical and 
efficient use of such power by the farm- 
ers. 1 believe that fewer mistakes have 
been made to date in the development 
of the farm electric business than would 
have been made if either the utility 
companies or the farm organizations had 
acted independently of each other and 
had attempted to develop electric service 
alone. Through the cooperative studies, 
the utility people got first-hand infor- 
mation on the problems of the farmers 
and the farmer representatives learned 
something about utility problems. The 
result was a better mutual understand- 
ing and respect which is so necessary to 
the efficient solution of reciprocal prob- 
lems of this kind. I sincerely hope that 
the cooperation that has existed to date 
will not only be continued but will be 
made more effective and more complete. 


[: the United States farm electrifi- 


Through these cooperative activities 
during the past 10 years, the idea has 
been firmly impressed upon the minds 
of the utility people that the cost of 
farm lines must be reduced so that the 
cost of electric service to the farmers 
can be made as low as possible. At the 
same time the representatives of the co- 
operating farm groups learned that it is 
not economical in the long run to put 
up a line that is too flimsy and cheap. 
They recognize that satisfactory service 
cannot be obtained from such a line. 
As a result there has been developed a 
type of line which has a reasonably long 
life and from which satisfactory service 
can be obtained and yet is low in cost. 
By 1930 most of the companies who 
originally built farm lines very much 
after the standard of city lines had put 
their engineers to’ work and had de- 
signed farm lines to fit the conditions 
imposed by farm service. ° 
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With the very valuable assistance of 
the agricultural colleges and experiment 
stations throughout the country, these 
cooperative studies developed many new 
types of farm machinery designed par- 
ticularly for electric drive. This equip- 
ment was developed with the idea of 
rendering satisfactory service to the 
farmers and at the same time making it 
possible for the utilities to supply the 
necessary power at low cost. 


The results from all these cooperative 
activities have, in my opinion, been of 
great benefit to the development of the 
farm electric business. The investment 
in farm distribution lines has been held 
down very materially and there have 
been tremendous savings in the cost of 
electric equipment to the farmers with- 
out in any way sacrificing the quality of 
the service. This is the reason I say that 
the development to date has been made 
on a sound basis and a good foundation 
has been laid for future expansion. 

It is estimated that utilities have al- 
ready spent something over 200 million 
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dollars in the building of farm lines and 
the farm customers .have spent a like 
amount tor wiring their places and for 
equipment to make use of electric ser- 
vice. Altogether there has been invested 
on both sides approximately one-half 
billion dollars. This shows the size of 
this job known as rural electrification. 

It is the hope and wish of every one 
connected with the development of rural 
electrification that lines will be built as 
rapidly as practicable to extend this ser- 
vice to additional farms. But it is also 
the hope and wish of the people who 
have been most closely associated with 
this movement that it proceed on the 
sane, orderly, and sound basis on which 
it has reached its present status. It will 
be most disastrous if some wishful think- 
ing leads this development into channels 
where serious mistakes will be made 
which will be costly, not only to those 
who make the utility investment but to 
the farm users as well. 


Any business that cannot eventually 
carry itself but must be subsidized is 
sooner or later going to fall. It is my 
opinion that the farm electric business 
can be built so that it will carry itself, 
that it need not be continually subsi- 
dized, and that it can be made a perma- 
nent business. To bring about this con- 
dition, all connected with the develop- 
ment must submerge their wishful think- 
ing to plain straight thinking based on 
facts. 

We know that in the Middle West 
the average farm line serves somewhere 
between 3 and 4 customers a mile. We 
also know that the voltage necessary to 
render satisfactory service over a wide 
area in this part of the country is 6900 
volts. We know that if the farm load 
is to be developed up to a satisfactory 
point, it will, on the average, require a 
3 kw transformer for each customer. 
We know that a typical mile of farm 
line including transformers, all the nec- 
essary protective devices, meters, service 
drops, etc., if built so as to give reason- 
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ably long life and satisfactory service, 
will cost from $1,200 to $1,400, de- 
pending on local conditions. With these 
facts before us, it is a simple matter to 
determine what the charges for farm 
service must be if the utility company is 
to earn a reasonable return on the money 
it has invested to serve farmers. 

In determining these charges, I be- 
lieve the utility should base them upon 
an average consumption somewhat 
higher than the present average be- 
cause we all know that the develop- 
ment of farm load has only begun and 
that the average consumption must be 
built up during the next 10 years to a 
point very much higher than.it is now. 
This means that the companies which 
follow this procedure would, for the 
present, earn a lower rate of return 
during the development period, but as 
the use of energy increased, they would 
earn a reasonable return on their farm 
line investment. Furthermore, in deter- 
mining rural charges, I believe that 
farm business should be given the bene- 
fit of the doubt on all points open to 
reasonable question. In other words, the 
costs charged against farm line opera- 
tion should be held as low as they rea- 
sonably can be. 

I do not believe that the farmer him- 
self wants the service supplied to him on 
any other basis than the one just out- 
lined. He does not want his friends in 
the city to pay part of his electric bills— 
all he wants is to know that the bill is 
fair and reasonable and that he is get- 
ting enough out of the service so that 
he can afford to pay a fair and reason- 
able bill. The various state regulatory 
commissions are in a position to deter- 
mine whether the rates charged are fair 
and reasonable. 


There is some talk these days of dis- 
regarding the facts which I have just 
briefly enumerated and of making rates 
to farm customers lower than will yield 
a fair return when the business is fully 
developed. That means that the city 
people would have to pay a part of the 
farm electric bills. In my opinion this 
is unsound, dangerous, and will result 
in disaster to the utility companies and 
to the farm customers as well. The 
urban customers do not want to pay for 
farm electrification any more than the 
farmers want them to pay their bills. 
Any utility that makes such a set-up 
will find that as the farm business in- 
creases and the subsidy paid by the city 
customer increases, the city people will 
soon be talking of their own municipal 
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plant for which they will pay only the 
cost of their own service without carry- 
ing a part of the farm business. Before 
very many cities on any utility system 
put in municipal plants, the business of 
that utility will be jeopardized and it 
may no longer be able to continue serv- 
ing farms at the “below cost” rates. In 
fact, the loss of the city business will 
increase the actual cost of serving the 
farmers, and a condition may be created 
under which the farmer will not be able 
to pay the cost of serving him and will 
be forced to give up electric service 
altogether. For the most part, munici- 
pal utilities are not much interested in 
extending service into the country. The 
net result of the whole thing can easily 
be that the utility would be bankrupt 
and service to farmers would be discon- 
tinued as a result of this procedure. 
This sort of development is unsound and 
is bound to lead to trouble. For that 
reason I hope that no utility company 
will set up rate schedules under which 
farmers will be served at less than cost. 


On the other hand, I think a utility 
must recognize the fact that it cannot 
expect to get a full return from the 
farm business during the present devel- 
opment stage. It must be willing to 
take a small return at this stage and 
aggressively build up the business so 
that it will in time pay a full return on 
the investment. There is nothing strange 
or novel in this policy and procedure. 
The same program has been followed 
in the development of the city business 
and of the little town business. 

Prior to the depression, the utility 
companies were building a great num- 
ber of farm lines and farm service was 
being extended quite rapidly. With the 
coming of the depression, they could not 
secure the funds to continue this de- 
velopment at the same pace. At the 
same time the farmers were short of 
the money needed to wire farm build- 
ings and buy utilization equipment. 
Therefore, the depression very greatly 
slowed up the progress of rural electri- 
fication in this country, although each 
year the number of farmers receiving 
electric service continued to increase. 
Now, the creation of the Rural Electric 
Administration at Washington, with a 
hundred million dollars to be used in 
the building of farm lines, has brought 
a new force into this rural electrifica- 
tion movement. 

If an appreciable part of the R.E.A. 
hundred million dollars can be loaned 
to utility companies to finance the build- 
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ing of new farm lines, the movement 
should now go ahead at the same rate 
or even more rapidly than it did imme- 
diately before the depression. The util- 
ity companies are the logical people to 
build these lines because they have al- 
ready built about 95 per cent of all the 
farm lines in this country. Their men 
are trained to build and operate electric 
lines. They are now doing business in 
practically every city and village in the 
country and can get under way very 
rapidly as soon as funds are made avail- 
able. The R.E.A. says it is willing to 
loan money to any one who will build 
satisfactory farm lines and charge rea- 
sonable rates, on the basis of 3 per cent 
interest on the unpaid portion of the 
loan and with annual amortization pay- 
ments over a period of 20 years. I be- 
lieve that most utility companies can 
afford to borrow money on this basis 
for the building of farm lines into any 
territory where such lines are justified. 
While some of the companies serving 
large communities may have sufficient 
money to finance all farm lines in their 
territory, I am quite sure that many 
companies are not able to do this and 
in order to get into a farm building 
program of any magnitude will need to 
borrow money from some source. As 
a matter of fact, the big part of the 
farm line building job will have to be 
done by those companies that are rural 
in character and, as a rule, short of 
cash. It is in the territory served by 
those companies that a very large part 
of the unserved farmers live. It seems 
to me that every utility company which 
has good farming territory not yet sup- 
plied with electric service should imme- 
diately make the necessary surveys to 
determine where lines should be built. 
Then they should make application to 
the R.E.A. for necessary loans to finance 
those lines wherever the farmers desire 
service. Such a program will not only 
further the development of rural elec- 
trification but will also stimulate busi- 
ness and create jobs for men, which in 
itself is highly desirable. 


I earnestly recommend that no con- 
tract for a loan be made which contains 
an agreement to build lines that are 
inadequate to furnish satisfactory ser- 
vice or are of such character that they 
will not be reasonably long lived. I fur- 
ther recommend that no rates be agreed 
to which are below the standards I have 
tried to set up in this paper. The rates 
must be sound if rural electrification is 
to be built on a permanent basis. 
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Some Present-Day Problems of Industrial 


Power Sales 


By George E. Whitwell 


Vice-President, Philadelphia Electric Company 


An address before Pennsylvania Electric Association, Bedford Springs, Pa., September 5. 


T has been my opportunity to ob- 

serve the problems of industrial 

power in their relationship to the 
problems of merchandising, of residence 
load-building, of retail sales, of adver- 
tising, of lighting, and of a great variety 
of other applications of electricity. Per- 
haps because of this I can start off by 
assigning to industrial power the place 
that I think it should hold among all 
of the selling activities of an electric 
utility; mamely, the one that it had 
held for years before business depres- 
sion tended, in some instances, to min- 
imize its importance and thrust other 
selling activities more into the fofe- 
ground. The place of industrial power 
sales should be second to none! 

Let us divide utility selling into the 
five sub-divisions of (1) residential— 
with or without merchandising, (2) 
lighting of all kinds, (3) retail or small 
commercial, or sales to those non-resi- 
dential customers, including rural, 
whosé connected load may be set at 
some such figure as 25 hp. and less, 
(4) industrial power, and (5) miscel- 
laneous, including municipal, railway, 
and other utility. It is my opinion that 
right now, throughout the last five de- 
pression years and during the dozen or 
so years preceding them, any utility is 
making, and has made, a serious mistake 
if it permits or has permitted any con- 
dition to come about that has forced 
its industrial power sales off an equal 
plane with any of the other four divi- 
sions of utility selling. 


It has been said, very wisely and 
truthfully, that no community can be 
greater or better or stronger than the 
utility serving it, and that, conversely, 
no utility can rise materially above its 
community or communities. Few indeed 
are the villages, towns or cities that can 
even survive, much less prosper, without 
businesses that require the use of indus- 
trial power. I know of no community 
that would not be better off if it could 
attract and support additional industries 
and medium-to-large size commercial 
enterprises. 


Industries maintain and attract resi- 
dence and small commercial users of 
electricity. Without industries, encour- 
aged and helped by the power salesmen 
and served under soundly designed and 
economically competitive rates, there 
would be few payrolls to provide the 
money for bills for residence electricity. 

No matter how much the rates for 
small users are reduced or how attrac- 
tive—even unsoundly so—the cost of 
electricity may become for residence and 
small commercial users of electricity, 
there must be, among all of these users, 
the ability to pay not only for electricity 
bills rendered, but also for electricity- 
consuming devices. Let us, then, give 
heed before we increase our selling activ- 
ities among residence and small commer- 
cial customers, or offer price induce- 
ments to them, whether of current, or 
of appliances, or of equipment, to an 
extent that will preclude similar activ- 
ity and sound price inducements to pres- 
ent and future users of industrial power. 


Three Main Problems Today 


What are the main problems today 
surrounding the holding and increasing 
of industrial power business? To me, 
there are three which must be under- 
stood, faced and met by every utilitv. 
They are: (1) the present condition of 
the market; (2) the existence of some 
uneconomic and non-competitive indus- 
trial rates; and (3) the extreme diff- 
culty of correction if too great unbal- 
ance is created between industrial rates 
on the one hand and rates to any or all 
other classes of service on the other. 


Condition of the Market 
What is the condition of the market? 
It will vary, of course, in different lo- 
calities, but, by and large, every utility 
finds the following existing circum- 
stances: 


First—There is general stagnation in the 
expansion of present plants and in the build- 
ing of new ones. 

Second—Such isolated plant load as re- 
mains is not readily obtainable for the cen- 
tral station under present conditions, so great 
has been the past activity in shutting down 
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those isolated plants which could econom- 
ically change to purchased power. 

Third—There are persistent demands for 
operating economies, wherever possible, 
within the organizations of the industries 
themselves, thus directly bringing under 
careful scrutiny the power costs in all in- 
dustrial and large commercial establish- 
ments. 

Fourth—Uncertainty, amounting in some 
cases to irritability, exists among the oper- 
ating people in industry. This has been due 
to pressure of labor problems, taxation, and 
Government interference, and has _ raised 
financial questions of which the utility has 
been sometimes the unfortunate, frequently 
the unknowing, and always the unwilling, 
beneficiary. 

Fifth—The activity of competitors is in- 
creasing during a period when some indus- 
tries have more cash available for the pur- 
chase of new equipment. Coincidentally, 
therefore, the electric utility today must be 
more than ever cognizant of Diesel and steam 
engines, and of gas, oil and other fuels 
which bring with them improvement in 
equipment, intensive combing of territory by 
their salesmen, and new and_ attractive 
financing methods. 

Sixth—We have the so-called rate experts, 
many of them born in our own industry, 
some of them sincere and capable, a few of 
them promoting that which is little short of 
a racket, and all of them needing a living 
and trying to get it. 

Seventh—There exists the danger to in- 
dustrial business of the effect of political 
pressure on other parts of our business, par- 
ticularly residential and small commercial, 
that has begun to, and, unless checked, will 
increasingly tend to destroy the natural, 
economic balance that heretofore has existed 
between the revenues that we have derived 
from the five classes of customers which I 
have already mentioned. 


These market conditions are present. 
While briefly sketched, they are impor- 
tant, may be serious and deserve -as 
much attention from utility executives 
as is given to any other single phase of 
our operations. Of them, I will discuss 
further only the fourth, which is the 
present uncertainty within the cus- 
tomer’s organization, the fifth, which is 
competition and which falls so naturally 
into the problem of the existence of 
some economic and non-competitive in- 
dustrial rates, and the seventh, which is 
only another way of expressing the third 
problem, namely, the balance that should 
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be maintained between various classes 
of business and the difficulty that will 
attend any unbalance that may be per- 
mitted at this time to creep into rate 
structures and revenues. 


Uncertainty Within Customers’ Organizations 

Depression years have brought about 
some conditions within the customers’ 
organizations and upon customers’ prem- 
ises that merit a great deal more than 
passing attention by utilities. Under 
the pressure of unprofitable operation, 
or of the necessity for conserving cash, 
many high-tension customers’ substa- 
tions have been built or maintained 
under such competitive conditions that 
there are too many instances of second- 
hand or inadequate equipment and of 
deferred maintenance. Recent improve- 
ment in business has caused conditions 
of over-load on all kinds of electrical 
facilities owned by customers. Fre- 
quently these facilities were already in 
not too satisfactory a condition to meet 
even normal loads because of lack of 
maintenance during preceding years. 
Maintenance crews on customers’ prem- 
ises are at a minimum and have been 
for months. Operating men in industry 
have in many instances been so long 
denied requests for proper electrical re- 
placements or new construction that 
their morale is somewhat weakened and 
their performance not up to the stand- 
ard of former years. In some utility 
companies inspection service of indus- 
trial customers’ equipment or of condi- 
tions where paralleling exists, has been 
curtailed in the interests of economy, 
thus only aggravating these other sub- 
standard conditions which industry it- 
self has created. All of these circum- 
stances tend to produce an_ inferior 
service which, though it results from 
conditions practically entirely the re- 
sponsibility of the industries and within 
their control, reflects in many customers’ 
minds upon the value and dependability 
of purchased power. 

I urge that you make it a point to 
study your recent interruptions to in- 
dustrial customers and compare them 
with the records of former years so that 
you may be able to determine their rela- 
tive severity, regardless of whether their 
causes lay in defects in your own system 
or its operation, or whether they rested 
with the customer. It would even be 
valuable to institute investigations of the 
conditions existing in the electrical fa- 
cilities on customers’ premises so that 
corrections in customers’ ‘equipment, 
‘operation and maintenance may be rec- 
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ommended before serious issues confront 
the utilities’ power salesmen. 


What of Decreasing Costs of Competition? 


Turning from this phase of our prob- 
lem I want to call to your attention 
some of the improvements that have 
taken place over the last fifteen years in 
isolated plant equipment and in its cost 
of operation. My object is not to alarm. 
Unless | am very much mistaken, a 
study of the decreased costs of competi- 
tion throughout Pennsylvania will not 
show, by and large, that these com- 
petitive costs are lower than central 
station service. Utilities’ power rates 
have been going down, too. Neverthe- 
less, | believe that if competing costs are 
compared directly with your individual 
industrial rates, you will be surprised 
to find how much of the wide margin 
which was in your favor fifteen years 
ago has disappeared. 

At that time the industrial power 
plant was generally equipped with low- 
pressure boilers operating at 100 to 200 
pounds, supplying steam to reciprocat- 
ing engines discharging to the atmos- 
phere. Efficiencies of both boilers and 
prime movers were low. Turbines of 
less than 1000 kw were too inefficient to 
be practical. In order for these plants 
to compete successfully with the utility, 
they had to utilize about 75 per cent of 
the steam necessary to produce the 
power. 


Between 1920 and 1930, however, 
improvement in boiler efficiencies was 
brought about by many factors. Better 
stokers and methods of fuel preparation 
and of combustion, higher settings to 
allow more space for combustion and 
more exposure of heat transfer surfaces, 
super heaters, economizers, water walls 
and better water circulation, steel able 
to withstand the stresses due to higher 
temperatures and pressures, and greater 
knowledge of boiler operation at high 
pressures and ratings, all contributed to 
this improvement. 

Similarly with turbines, better steel 
was made, designs of nozzles and blades 
improved, methods of steam extraction 
and pressure control were bettered, and 
condensing equipment was made much 
more efficient. Higher pressures could 
be utilized, which resulted in higher tur- 
bine efficiencies. Other electrical equip- 
ment, including generators, improved. 

The net result of these improvements 
in boilers and turbines has been a reduc- 
tion in over-all power operating costs of 
perhaps from 20 to 40 per cent. And 
this is not all. From 1920 to 1929 the 
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unit cost of an industrial power plant 
decreased steadily and, with the depres- 
sion, this decrease became precipitous, 
particularly where distress equipment 
was involved. While prices have now 
increased somewhat, customers’ confi- 
dence and willingness to make commit- 
ments have also increased, so that within 
the past year there has been a tendency 
on the part of industrial customers to 
give serious consideration to installing 
their own power plants. 

For a startling presentation I would 
suggest that you prepare a chart to 
graphically illustrate the trend. Use 
figures, as I have done, to compare the 
increment cost (including fixed charges) 
of generating electricity during the pe- 
riod 1921 to 1925 and during the year 
1934; figures obtained by taking the 
difference between the cost of operating 
a complete isolated plant producing both 
power and steam, and the cost of oper- 
ating a boiler plant for the supply of 
steam only. I have assumed that in the 
period 1921 to 1925 the low pressure 
process steam requirements were such 
that the by-product power generated by 
it was equivalent to 33 1/3 per cent of 
the total power requirement. The same 
total power and process steam loads 
were used in calculating the costs with 
a modern power plant. 

Plot these decreases against a similar 
curve of decreases which customers have 
obtained with your power rates, and 
learn for yourselves the extent to which 
the margin which existed between pur- 
chased and generated power during the 
period 1921 to 1925 had disappeared 
during the year 1934. I believe that 
you will then understand why I have 
said to you that industrial power selling 
must not be removed from the same 
plane with the selling of other utility 
service. Furthermore, it must be made 
very certain that under stress of some 
immediate circumstance, neither dis- 
crimination nor unsound rates are per- 


mitted to creep into the industrial power 
picture. 


Maintain Balance Between Classes 
of Business 

The third problem, which I have 
mentioned, permits of very little further 
elaboration. It is one that, although 
somewhat intangible, is, in my opinion, 
of vital importance in that it may affect, 
not only the present, but the future for 
many years to come. Let us not disturb 
so greatly the natural economic balance 
between revenues from, and rate char- 
acteristics of, the various classes of our 
business that it may take months, or 
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even years, to bring back that proper 
relationship without which there cannot 
exist a rational development of our en- 
tire business. It is perfectly obvious that 
conditions exist today that make it very 
easy for any one of us to go so far in 
rate reductions and other concessions to 
residential and small commercial cus- 
tomers that there will result an inability 
to proceed soundly in meeting the com- 
petitive industrial situation. No one be- 
lieves more firmly than I in the prin- 
ciple that justified lowering of rates of 
all kinds produces sufficient new busi- 
ness to show ultimate profit. Permit me 
merely to point out that this principle is 
just as true of industrial rates as of any 
other type. 


What To Do About It? 


What can we do about this industrial 
power situation? I do not think I can 
tell you anything new. I am sure that 
I am not going to suggest anything 
drastic because the matter is not one of 
sufficient immediate seriousness to war- 
rant it. ‘ 

The methods of meeting the problem 
may be grouped under three general 
heads, each with subdivisions. The first 
is analysis, the second is market knowl- 
edge, and the third is sales methods. 


Analysis of Customer’s Methods 


By analysis I do not mean the gen- 
eralities usually envisioned when one 
mentions market analysis. I mean, 
rather, the analysis of customer’s meth- 
ods in his entire procedure for producing 
his final product. It is essential that 
every utility company have, and continue 
to develop, intensive analyses in order 
to increase applications for electricity. 
From such analyses there results re- 
placement of cumbersome methods, 
changing from which was perhaps pre- 
viously considered to be without profit 
to either customer or utility. New and 
added applications of electric power for 
heating and melting appear. Unknown 
opportunities for the use of air condi- 
tioning blossom right before our eyes 
and both customer and we wonder why 
they were never thought of before. 
Added ‘profitable use of light is sold 
without former realization of how val- 
uable such increased illumination was to 
the customer. There are disclosed pos- 
sible applications for electricity for 
which equipment is not yet even avail- 
able, so that such applications can be 
called to the attention of the manufac- 
turers and they, already in close contact 
with the utility, can become an equal 
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beneficiary in new mutually profitable 
uses for electricity in industry. 


Knowledge of Market 

I want to mention only, three things 
in connection with knowledge of the 
market. The first is that we put our- 
selves into such a position that we can 
foresee market trends and developments 
sufficiently clearly so that our rate de- 
partments may be advised of desirable 
and proper rate changes before cus- 
tomers become irritated by obsolete or 
unnecessary tariff provisions. It is an 
easy thing to get into a tariff something 
presumably essential at the time of its 
introduction and then to forget all about 
removing it when conditions may have 
changed to such an extent that such pro- 
visions are not only no longer necessary 
for the utility but may have become a 
hardship upon the customer and a real 
deterrent in holding present business and 
in obtaining new and additional busi- 
ness. Isn’t it a good idea to review, at 
regular intervals, the words that are in 
our rates, such review being conducted 
jointly by rate people, engineers, oper- 
ating men, legal talent, sales representa- 
tives and others, so that we may be very 
sure that we are not unnecessarily handi- 
capping ourselves in the light of present 
knowledge of our markets? 

The market should be thoroughly and 
constantly studied in the light of the 
trend of competition. Only in this way 
can sales and rate departments know the 
needs of the situation at any particular 
time and meet these needs, so far as it is 
possible to do so, before competition gets 
a real foothold. Business may be held 
at prices above competition. Once lost, 
it can only be regained by prices which 
go below competition. 

As a third suggestion in connection 
with markets, I am offering the main- 
taining of engineering knowledge of 
them: through power plant and equip- 
ment testing on customers’ premises. 
Only in this way can we be kept thor- 
oughly abreast of competitive develop- 
ments. Furthermore, such testing must 
be continually renewed if it is to be of 
value and tests must be made in such a 
way that each one shows a complete 
story from load to product, thus permit- 
ting it to be used for jobs other than the 
one for which it was made specifically. 


Sales Methods 
Finally, we come to sales methods. 
Let me give you but four of the many 
ideas and practices that exist as methods 
of industrial power selling. I believe 
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these four merit careful consideration: 


First—There is the ever-present problem 
of the compensation of the industrial power 
salesmen. These men, to be of value, must 
have qualifications unique among all kinds 
of sales people. Essentially they are engi- 
neers with sales ability, or salesmen with en- 
gineering knowledge—a combination known 
to all of us as rare. 

Second—Industrial power sales lend them- 


selves particularly to direct-by-mail adver-' 


tising, with immediate follow-up by utility 
and manufacturer salesmen. This advertis- 
ing, to be most effective, I think, should be 
a cooperative effort between utilities and 
manufacturers. It should be directed at some 
specific power application, such as air-con- 
ditioning or industrial heating. Maximum 
use can be made of total available man- 
power if, in the immediate follow-up of such 
advertising, the utilities’ power salesmen 
are used to separate good prospects from 
bad, and the cooperating manufacturers’ in- 
dustrial salesmen are used to convert the 
good prospects into purchasers of equipment 
and greater users of electricity. I do not 
believe that shotgun advertising and sales 
methods are of any value in the power field 
—the rifle is used to bring down big game. © 

Third—At times other than during the 
conduct of specific campaigns, such as those 
just mentioned, I think there should be com- 
plete and continuous contact between power 
salesmen and customers. It is easily con- 
ceivable that it is profitable for some cus- 
tomers to be contacted once every week. 
Stretching this to once every two weeks may 
prove to be very unwise economy. On the 
other hand, there are many industrial cus- 
tomers, the contacting of whom oftener than 
once in three months, in six months, or in 
twelve months, would be only an unnecessary 
waste of money and might even boomerang 
with unfortunate effects. 

Fourth—There is the tremendous question 
of service, in its broadest sense, to the indus- 
trial customer. With the residential or small 
commercial customers it is possible, and 
even necessary, to regard them as a group, 
treat them as a group, and lay down definite 
rules for handling the great majority of 
their complaints and questions. So similar 
are their problems and uses that many, if 
not all, residence rates are block rates and 
some small commercial rates are of this 
type. Even so, it is the desire of most util- 
ities to give to these customers as much 
individualized, personalized service as pos- 
sible. How much more necessary is this 
with the industrial power customer, the in- 
dividuality of whose problem we have al- 
ready recognized through the almost uni- 
versal acceptance of the demand-type of 
rate which is applied individually to each 
customer. 


I submit that the maintenance of mar- 
ket acceptance among industrial power 
customers will only reach maximum 


success through flexible, reasonable han-- 


dling of complaints, service troubles, and 
abnormal situations. Sales resistance be- 
comes excessive in an industrial market 
which has been antagonized by an at- 
tempt to substitute rules for reason. ° I 
believe that the only intelligent policy 
to be followed by a utility in dealing 
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_ At the meeting of the Edison Elec- 
tric Institute Industrial Power 
“and Heating Sub-Committee, held 
on December 2nd and 3rd, tenta- 
tive plans were outlined for a 
two-day conference in Chicago 
during March devoted exclusively 
to power sales problems. Present 
arrangements are that the Power 
Sales Conference will immediately 
precede the regular Sales Con- 
ference which has been held an- 
nually for several years in Chicago. 
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with this type of customer is one which, 
while it protects the company, at the 
sathe time meets just and reasonable 
market contingencies. 


Conclusion 


In conclusion, it seems to me that 
there are signs of continued opportunity, 
for some time to come, for power com- 
panies to obtain appreciable increase in 
revenue’ from industrial power cus- 
tomers. There are no indications at 
this time that the favorable trend estab- 
lished during the first seven months of 
this year will not be maintained for at 
least the balance of the year. All of the 
basic economic factors which make for 
a return of good business are present, 
with the exception of sound money and 
a reasonable labor market. Demands for 
replacement have piled up, money is 
cheap, unwise investments have been 
largely liquidated, and people generally 
are ready to spend money for consumer 
goods. 

The pressure of these factors is so great 
that we have already had, both in 1934, 
and at present, a thrust upward in busi- 
ness activity. Unfortunately, in 1934, 
this thrust dissipated itself against the 
labor situation and the refusal to risk 
investment on a large scale in the face 
of the attitude of the Government to- 
ward money and its disposition toward 
despotic interference with business. The 
present upturn will have the same ulti- 
mate fate unless these obstacles are 
removed. 

Nevertheless, industrial activity is 
greater at present even if, perhaps, it is 
not so great as in the inflation boom of 
1933 and the upturn in 1934. It may 
go higher than 1934 and last longer. 

(Continued on page 486) 





ELECTRIC REFRIGERATOR SALES 
(Household ‘Models Only) 


MONTH OF OCTOBER AND FIRST TEN MONTHS OF 1935—1934 































































































MontHor MontHor MontTHor First TEN First Ten 
OcTOBER OcTOBER SEPTEMBER MonTus MonTus 
1935 1934 1935 1935 1934 

Total United States...... 43,706 29,567 53,622 1,467,189 1,272,331 
re eee 90 113 207 7,470 6,611 
New Hampshire ...... 76 77 263 5,411 4,526 
ORE COS 46 49 118 3,358 2,649 
Massachusetts ......... 1,845 964 2,669 59,347 49,334 
Rhode Island ........... 123 221 347 7,496 7,343 
Connecticut ........ lag 367 506 1,075 22,820 17,757 
Total New England...... 2,547 1,930 4,679 105,902 88,220 
Er 8,058 9,798 12,628 173,458 175,253 
TT 1,809 1,367 2,634 61,335 55,742 
Pennsylvania .......... 4,657 1,524 3,760 113,152 114,376 
Total Middle Atlantic..... 14,524 12,689 19,022 347,945 345,371 
OS Se pe oe 2,634 1,488 2,967 95,748 $5,595 
NT Se ee ae 728 366 857 36,468 32,423 
EE Ory te ri 2,933 2,287 2,358 143,996 91,568 
OND ik aoe cones : 1,663 492 1,824 60,039 48,085 
OD =. a k'g Sates asd 486 255 547 24,669 20,065 
Total East No. Central.... 8,444 4,888 8,553 360,920 277,736 
NEE ois ne ane abe 342 280 704 20,507 16,645 
ile an gn Gel aon 327 178 342 23,930 19,662 
NN 553 442 1,174 43,018 49,860 
North Dakota .......... 35 41 62 3,922 3,034 
South Dakota ..........: 85 35 69 4,987 3,954 
ON SS ere 177 113 233 15,751 14,043 
Sere 188 198 249 18,393 19,744 
Total West No. Central... 1,707 1,287 2,833 130,508 126,942 
ere 96 59 101 3,075 2,887 
eee 451 447 596 20,644 24,166 
District of Columbia.... 698 373 467 11,644 12,108 
RI 22.5 a5 6 4ia"h dis 9-5-0 465 291 552 20,980 20,795 
West Virginia ......... 197 124 329 15,205 17,283 
North Carolina ..... ' 429 192 316 24,778 19,881 
South Carolina ......... 243 266 265 12,428 9,459 
EE hcacs 504 toa Ne gd ens 452 350 725 27,131 28,894 
ee ? 3,080 1,479 1,645 24,508 14,883 
Total South Atlantic...... 6,111 3,581 4,996 160,393 150,356 
NN. gis Rens. 5 1d wks 308 319 435 16,590 18,812 
EE eae 400 252 893 24,110 26,198 
WORAINO 8.5 She ss cee 351 231 415 21,412 16,516 
NORMED (oo) 5's ie inweaa 139 127 167 7,161 5,046 
Total East So. Central.... 1,198 929 1,910 69,273 66,572 
IN on oss ereaiea 2 + 79 203 9,886 8,764 
Se rere 498 188 430 14,105 9,385 
Fee Le ee 175 92 181 16,384 17,260 
ee he. tars Sacen op 1,708 760 1,640 60,877 51,100 
Total West So. Central... 2,385 1,119 . 2,454 101,252 86,509 
TO TOT OT ee 63 35 208 6,199 4,978 
0 =A see 65 59 176 6,914 4,228 
Wyoming .............. 33 15 62 2,441 2,145 
Sig i or, 232 74 171 11,401 10,158 
New Mexico ........... 48 30 4s 3,193 2,381 
IN os oc ck acds0ea 6s 104 113 125 5,559 3,471 
MNS oy asks. Cite stew wikis And 40 50 176 7,171 5,747 
OREN et ae 44 50 51 1,837 1,209 
Total Mountain ......... 629 426 1,017 44,715 34,317 
WVOSMINGION 5... ceees 454 126 1,120 21,125 17,530 
Ae nceee se 243 126 529 14,135 14,707 
SS ere 5,464 2,466 6,509 111,021 64,071 
Tete Pattie .. .b.cccs.. . 6,161 2,718 8,158 146,281 96,308 


Figures based on revort issued by the National Electric Manufacturers Association. 
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Food Cost Up—Electricity Down 


Some Advertisements and Cartoons on the Subject—Latest Figures of U. S. 
Bureau of Labor Statistics Show Sustained Rise in Living Costs and 
New Low Prices for Electricity—A1Il Data to Be Revised on New Basis 


NUMBER of public utilities 

have dramatized in newspaper 

advertisements the downward 
trend in electric rates through contrast 
with the recent increases in living costs. 
Most of the advertisements of this type 
are running in series, in some cases as 
many as twenty-four advertisements 
have been built around this theme. The 
advertisements reproduced on the fol- 
lowing pages have been greatly reduced 
in size, in some cases they originally ap- 
peared in newspapers full page size. 

An interesting development of the 
situation is that the customary indexes 
of the government on the cost of living 
are soon to be abandoned and replaced 
by others that will make the situation 
appear much better. 

On November 9th, the New York 
Times carried the following Washing- 
ton dispatch: 

“WasHINGTON, Nov. 8 (AP)—The Depart- 
ment of Labor in a bi-weekly report now is 
comparing current retail food prices with the 
1923-25 average as well as with 1913. Even- 
tually, Secretary Perkins said, the 1913 com- 
parisons will be dropped. This change, she 
said, -was recommended by the American 
Statistical Society and would bring the re- 
port into line with other government statisti- 
cal reports. 

“Although the change would make today’s 
prices smaller than the base, where the 1913 
comparisons made them greater, Miss Per- 
kins denied that the change had any political 
ramifications. 

“‘There is no attempt to conceal anything,’ 
she said.” 

The last report on electricity by the 
Department of Labor covered Febru- 
ary, 1935, and since that time the pub- 
lications no longer show the ratios to 
the 1913 figures, but only the net prices 
for specific quantities used per month 
in each of the selected cities. A com- 
mittee of the Statistical Department of 
the Edison Electric Institute hopes soon 
to present a complete study of the sub- 
ject of the cost of living, which at the 
moment is in a somewhat chaotic condi- 
tion. In the meantime, the latest in- 
formation on the cost of living is set 
forth here by charts and tables, together 
with some indications of the state of 
public opinion, as conveyed by current 
newspaper cartoons, as well as the ad- 
vertisements referred to in the opening 
paragraph. 





INDEXES OF THE Cost oF Goops 
By WAGE Enanens LOWER-SALARIED 
ITED 1913-1935 











UR BUREAU OF LABOR STATETISS 





Note: The curve for electricity is based on the amounts of current used by the “wage 

earners and lower-salaried workers” to which class alone the “cost of living” gures apply. 

It must not be confused with the curve of the average price of all domestic service com- 

puted monthly by the Edison Electric Institute, which includes the use of energy by the 

well-to-do and whose figures are influenced not only by rate reductions but by increases in 
the quantities used as well. 








INDEXES OF THE CosT OF Goops PURCHASED By WAGE EARNERS AND LOWER-SALARIED WORKERS 
IN 32 LarGE CITIES OF THE UNITED STATES COMBINED, 1913 To JULY 15, 1935 























Index numbers (1913 100.00) 
Date 
Fuel House Miscel- 
All Items Food Clothing Rent and furnishing | laneous 
Light Goods 
Average, 1018:........... 100.0 100.0 100.0 100:0 100.0 100.0 100.0 
December 1914......... 102.7 105.0 101.0 100.0 101.0 104.0 103.0 
December 1915......... 104.7 105.0 104.7 101.5 101.0 110.6 107.4 
December 1916......... 116.6 126.0 120.0. 102.3 108.4 127.8 113.3 
December 1917...... oa 138.3 157.0 149.1 100.1 124.1 150.6 140.5 
December 1918. . oa 166.9 187.3 213.4 105.3 146.0 205.0 163.3 
June 1919...... - 171.1 185.9 231.1 109.6 144.2 218.0 168.0 
December 1919......... 191.4 200.4 286.3 119.0 153.1 257.8 185.4 
PUD Bs pleas 60 0-60:4,0: 211.3 231.6 302.6 129.2 169.3 287.2 197.8 
December 1920 195.6 183.3 271.1 142.5 192.0 278.3 205.8 
OS eee 179.1 151.8 233.0 150.9 182.2 239.7 205.8 
December 1921 174.8 157.9 192.5 154.4 183.4 210.5 203.4 
June 1922...... re 169.0 151.5 180.3 154.6 177.2 195.5 198.4 
December 1922......... 170.3 153.2 178.4 156.0 189.0 201.8 197.3 
ere 171.8 154.0 181.4 158.4 182.7 215.5 197.6 
December 1923......... 174.7 157.7 182.8 162.3 187.2 215.6 199.4 
oS Saree 172.3 152.1 180.6 164.9 180.8 208.4 199.1 
December 1924......... 174.3 157.7 177.5 165.6 184.3 207 .7 199.8 
176.7 165.1 176.9 165.1 181.4 205.2 201.1 
181.3 176.1 175.8 165.0 196.0 205.0 201.6 
178.7 172.6 174.2 163.5 185.2 200.9 201.5 
December 1926......... 178.3 171.3 172.7 162.8 191.4 198.6 202.1 
a os 177.7 172.2 171.0 161.1 184.8 195.8 202.8 
December 1927......... 175.1 165.8 168.7 159.4 187.0 195.0 203 .7 
Es hic. + 6.055 oo 0 172.9 162.4 168.4 157.2 181.6 191.0 203.6 
December 1928......... 173.3 163.6 167.4 155.5 185.3 189.8 205.0 
172.8 164.3 166.6 153.5 180.2 189.1 205.4 
173.7 167.5 165.6 151.9 184.2 188.4 206.1 
170.3 160.4 164.3 149.8 178.1 186.1 206.8 
163.6 "145.9 158.1 146.7 182.2 178.4 206.3 
153.9 127.7 149.7 142.1 174.2 166.2 205.0 
148.4 120.8 139.3 136.6 177.0 156.9 203.1 
138.9 107.2 131.9 127.8 165.0 143.4 200.2 
133.5 102.6 124.7 118.3 166.9 137.5 197.1 
129.8 102.8 122.8 108.7 157.8 137.8 192.3 
sd 134.6 110.0 136.7 104.0 167.3 154.1 193.0 
934 136.5 116.1 139.8 102.1 162.9 157.2 192.7 
November 15, 1934..... 137.8 119.1 139.7 102.0 165.4 158.3 192.9 
duly 15, 1066.......... 140.2 127.1 139.6 102.1 157.8 159.8 192.8 
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PERCENTAGE DECREASE SINCE DECEMBER 1913 IN THE PRICE OF ELECTRICITY IN 32 CITIES 


CoMBINED 


DECEMBER, 1914, TO FEBRUARY, 1935 








































































































































































































| Percent- Percent- Percent- 
; age age age 
Date decrease | Date decrease Date decrease 
from from from 
December December December 
| 1913 1913 1913 
wees ' Pete Ee Se eee ee, a2 eee 2 
December 1914. . 3 7 December 1922. .... 7.4 June 1929...... er 17.3 
December 1915. 6.2 1 7.4 December 1929...... 17.3 
December 1916. 8.6 Necemher 1923 ..... 8.6 OS 18.5 
December 1917 | De i 8.6 December 1930...... 18.5 
June 1918. . .. ti. December 1924...... 8.6 Pe > er 19.8 
December 1918 6 2 ume 1828... 6 ns 6 a 9.9 December 1931...... 19.8 
wane 3908..  ..... 6 2 December 1925...... 9.9 June 1942......:.... 21.0 
December 1919 s 7.4 a re 1.1 December 1932...... 19.8 
sume 2020........... 7.4 December 1926... ee | ee. re 19.8 
December 1920. 49 Sune 1027....-....... 12.3 December 1933...... 24.7 
May 1921. H 49 Wecemher 1927...... 12.3 A. 27.2 
December 1921 49 June 1928........... 13.6 November 1934...... 28.4 
June 1922... G 2 December 1922. .....| 4.8 February 1935....... 29 .6 
U. S. Bureau of Labor iemene = = - sa 
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© Paterson, N. J., News, Thomas, 1935. 
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THE COW 
JUMPED OVER 
THE MOON 


. and shes jumpin 
__ Sill higher . 










* Statistics Reveal That Good Old Roast 
Beef Has Gone Up 39.2%; and Round 
Steak 61.3% During the Past Two Years 
in Memphis (June, 1933-June, 1935). 


Xv Now there’s a fact that’s no laughing matter. The steady, con- 























tinued rise of beef for the past two years has “dented” rather than 
“nicked” the family budget. 
And beef isn’t the only one. Practically all foods and necessities 
have jumped sky high. 
: Yet there’s one bright spot! 
fo ete I enalino ap During this same period, right here in 
show that electricity is cheap, is de- Memphis, the average cost of electricity 
a es sear : r 
* ‘amt hem of the family budget. for Memphis families has SHOWN A ELECTRICIT Y 
public sttention tas bem focused ermennciaaluming Cost in Memphis 
upon electricity, which has declined Yes—food prices have gone up but 
OD Te ed ciectricty has gone down. 1s Mem- \ HAS GONE DOWN 
the family have been deliberately phis’ biggest bargain. 
e 0 
zhsS 
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* Comparison of cost between June 1933 
and June 1935 shows that Bread. 
the staff of life, has increased 
25.4% in Memphis. 


Meeting the increased cost of daily food necessities is a 
serious problem for the Memphis housewife. Bread—an im- 
portant part of each meal—costs a great deal more today 
than two years ago. And this increase, along with the new 
high prices of other commodities, has a very telling effect on 
the Memphis housewives’ budget. There is no getting around 
this increase. The price has to be met. 


Despite this marked upward trend there is one basic 
necessity that has dropped in price in Memphise—ELECTRIC- 
ITY. In the past two years the average cost of electricity for 
Memphis families has come down 14.6%. This proves very 
definitely that electricity is Memphis’ Biggest Bargain today. 





This is one of a series of advertisements in If 
which it is our purpose to show that electricity 
ie cheap, is declining in cost and is not an im- 
portant item of the family budget. Through 
cleverly directed publicity, public attention has 
been focused upon electricity, which has 













declined in cost, while the prices of other * The oon nee 

- inwolvi prices a 

family have been --shiorarmabane tater seri fav ese be ELECTRIC! T y 
tely and by processing and - ‘i 

legislative enactment and tax impositions. pa Si ve Bene the Cost in Memphis 





s Power & Licut Company 7-4 c) 14.6% 
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The of 

goes to the city and the unem- 
ployed. We're the city's largest 
taxpayer 


Out of every dollar you pay us 
taxes take more than 20¢ 
Did you realize that more than 
20% of your gas and electric bill is 
taken by taxes? In 1914, the tax 





what’s up? 


The cost of living has 
gone up 48% since 1914 


s 





what’s down? 


The average residential 
electric rate has come down 
more than 40% since 1914 
oF 


The latest reduction in electric rates is the 
fifth® made in New York City since 1914 


"This figure is true for practically the ensire city. In some sections there 
have been as many as seven reductions. 


NOW LOWEST RATES YOU'VE EVER HAD 
10¢ 


a4 
3¢ 
‘ 2: 
RESIDENTIAL RATES IM NEW YORK CITY 
1Ge per hw. br. for first ten (minimum monthly charge $1); Sc per bw. br. for next 35: S¢ 
per bw. br. for ment 40; 3c per tw. br. for next 40; Ze per hw. br. for additions! hw. bre. 


LET ELECTRICITY DO MORE FOR YOU 





ELECTRIC, GAS AND STEAM COMPANIES OF 
CONSOLIDATED GAS COMPANY OF NEW YORK 


Tune in WEAF every Sunday 630 to 7:30 P. M. “Echoes of New York Town.” 








rates that get lower ead lower. 


Average electric bu 
$2.45 a moath 


Which is about § cents o day— 


snore than 40% 


Why a $1 minimum 
charge! 


our cost of making and delivering 
currest, nor our taxes! 


15 times as much 
light for a penny 


Rates that have come down and 
down, and lamp bulbs that get 
better and better, mean you get 
15 times a3 much light for penny 
as you did in the early days of 
electricity 


At 5 P.M. on December 21s 


—New York orders 50° more 
electricity than on « bright June 

. Why? Because on the shortest 
of the year lights are lit 


like this we've got to maintain 
generating facilities to meet ) our 
most extreme demands—even 

some of it stands inlle at 
ether penods. 


This means lots 
of business for others 





Since 1914: 


NOW LOWEST RATES YOU'VE EVER HAD 


cost of food UP 25% 


. 


. 


. rents UP 24% 


. clothing UP 56% 

. postage UP from 2¢ to 3¢ 
. water rates UP 50% 

. city government UP 185% 


everything’s UP 
except electricity 


Five’ reductions in rates have 
brought the average residential cost 
DOWN more than 40% since 1914! 


"This hgure is true for practically the entre city. In some sections 
there have been as many as yeven reductons. 


RESIDENTIAL RATES IN NEW YORK CITY 





LET ELECTRICITY DO MORE FOR YOU 


ELECTRIC, GAS AND STEAM COMPANIES OF 
CONSOLIDATED GAS COMPANY OF NEW YORK 


Tune in WEAF every Sunday evening 630 to 7:30 ECHOES OF NEW YORK’ TOWN 
“Old New York in song and story.” 





|.0@; Se por hw. br. for next 38: 
44 por hw. br. for ment 40; Be per hw. br. for ment 40; 2e per hw. br. for 


ow. brs 






































THE COST OF MY SERVICES HAS 
BEEN GREATLY REDUCED SINCE 
OCTOBER IST, 1935. 
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oY 
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Now..MucH More ELectric Service For Your DOLLARS 


Pennsylvania Power & Light Company 


Carlisle Gas & Water Co. 
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ELECTRIC 
SERVICE 
...88 Cheap 


IN AKRON 











OHO EDISON CO. 
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gives you much more Electric 


Our Simplified NEW LOW RATE 
Service for your Dollars . . .. 


CARLISLE GAS AND WaTER 











You've Almost ac 
Got to Be A GIRAFFE £@ - 
to Eat Nowadays! £# 


(but ELECTRICITY - (peg 
is still CHEAP) .” 


4 Monday by the Labor Depart 
it. 
After @ survey of 28 deities eover- RN 
July A the Gepertment mld the 4 A 
items purchased by this consumer ‘ j = 9aNe 


to know thet te Alebame the 


Mi - fe al 
fag reflected m increased domands for ether elec 
trical 


ALABAMA POWER COMPANY 


Electrify Now- 
Electricity ls CHEAP In Alabama 














__ Whitwell and Skinner Awarded McGraw Medal for 
Leadership in Better Light-Better Sight 


Five Hundred Attend Dinner in Their Honor—McCarter 
and Carlisle Principal Speakers 


EFORE a representative group of 
more than five hundred executives 

of the electrical and the optical indus- 
tries gathered at a dinner at the Bilt- 
more Hotel on Dec. 10th, George E. 
Whitwell, Vice President of the Phila- 
delphia Electric Company, and Merrill 
E. Skinner, Assistant Vice President of 
the Niagara Hudson Power Corpora- 
tion, were presented with the medal and 
certificate of the James H. McGraw 
Award for Cooperation, given for their 
work in the National Better Light- 
Better Sight movement. Mr. Whitwell 
was honored as the originator of the 
movement, which was termed “one of 
the most ambitious projects ever at- 
tempted by men of business for the pub- 
lic welfare,” and Skinner for his work 
as chairman of the Better Light-Better 
Sight Bureau, representing nineteen na- 
tional associations and groups, which has 
led the development of the Better Light- 
Better Sight program. The McGraw 
award is given annually for the most 


important personal contribution toward 
cooperative efforts and achievements in 
the electrical industry. 

Floyd M. Carlisle, chairman of the 
board of the Consolidated Gas Company 
of New York and of the Niagara Hud- 
son Power Corporation, Thomas N. 
McCarter, President of the Edison 
Electric Institute and of the Public 
Service Electric and Gas Company of 
New Jersey, and Dr. Conrad Berens, 
widely known eye surgeon of the staff 
of the New York Eye and Ear Infir- 
mary, delivered the main addresses. 
Frank W. Smith, President of the Con- 
solidated Gas Company of New York 
and afhliated electrical companies, pre- 
sided as chairman of the dinner com- 
mittee. L. A. S. Wood, president of the 
Illuminating Engineering Society, spoke 
as the representative of that organiza- 
tion. The dinner was given jointly by 
the Edison Electric Institute and the 
Illuminating Engineering Society. 

Formal presentation of the award 


was made by Earl Whitehorne of the 
McGraw-Hill Publishing Company. In 
his citation of Messrs. Whitwell and 
Skinner, Mr. Whitehorne said of the 
Better Light-Better Sight movement 
that “The initiation and achievement 
of this great continuing movement co- 
ordinating the activities of the Edison 
Electric Institute, the Illuminating En- 
gineering Society, the Better Vision In- 
stitute, the National Paint, Varnish and 
Lacquer Association and the vast diver- 
sified professions, industries and trades 
which they represent, constitutes one of 
the most ambitious projects ever at- 
tempted by men of business for the pub- 
lic welfare.” 

Mr. Carlisle, in his address, said: “I 
personally believe that a tremendous 
growth lies just ahead of us. Better 
Light-Better Sight, a vast extension of 
refrigeration, electric cooking, water 
heating and air-conditioning—these de- 
velopments are largely a matter of our 
abilities as merchants of electricity, be- 





The Better Light-Better Sight Dinner (not all of the tables appear in this picture) 
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CITATION TO MR. WHITWELL 


GeorGE E. WHITWELL, vice-president of the 
Philadelphia Electric Company, has wrought 
a profound influence upon the commercial 
thinking of the power industry and through 
his penetrating study of the markets for elec- 
trical energy and his courage in combating 
the restrictions of tradition, has advanced 
the economic knowledge of utility sales man- 
agements and stimulated them to broader and 
more effective operations. Several years ago 
he became convinced of the fundamental im- 
portance of lighting, both to the development 
of the electrical industry and in the value of 
electric service to the public. He recognized, 
however, that enduring progress in lighting 
standards and practice, could be built only 
upon the firm base of a popular appreciation 
of what good lighting means to the welfare 
of men, women and children. Therefore, as 
chairman of the Sales Committee of the Edi- 
son Electric Institute in 1933, he launched a 
crusade for public education in the conserva- 
tion of eyesight, and established a committee 
to organize the resources of the electrical 
industry in its support, to which he has 
continued to give the inspiration of his 
leadership. 





cause essentially we are manufacturers 
and merchants of our many and varied 
services. 

“Our kilowatthour sales have now 
reached an all-time peak. The tax bur- 
dens and rate reductions have, however, 
depressed our earnings available for in- 
terest and dividends. These can be re- 
covered in a period of prosperity, as- 
suming the continuation of our tradi- 
tional system of government. Assuming 
this—and because the industry is, with 
few exceptions, so basically sound, the 
conduct of its business is so fundamen- 
tally right, the charges for its services 
so reasonable and the use for it so va- 
tied—the industry has nothing to fear 
except its own lack of ability. It must 
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advance its ablest men, constantly look- 
ing to promote its promising youngsters. 
It must be frank and open in its deal- 
ings, intelligent and competent in its 
production and aggressive and _far- 
sighted in its salesmanship. 

“T venture to say that no industry 
in the world’s history has contributed 
any more completely to the economic 
good and the actual physical comfort 
and well-being of all classes of mankind. 
The future great historian of this era in 
America—a _ possible Gibbon, writing 
with meticulous attention to facts when 
the heat of political controversy is cold 
and the last TVA and yardstick plant 
has wrought its good or evil, this future 
Gibbon will give to our industry credit 
for having done one of the outstanding 
jobs of our time.” 

Mr. Carlisle credited the Better 
Light-Better Sight movement with 
breathing new life into the lighting busi- 
ness of the electrical industry, and at 
the same time bringing about the reali- 
zation that the whole field of lighting 
was susceptible of enormous change and 
improvement. Proposing a campaign for 
adequate highway lighting in the cause 
of safety, Mr. Carlisle said: “We all 
know that the country is greatly 
wrought up now on the subject of safety 
in automobile driving. Last year some 
36,000 persons lost their lives, and liter- 
ally hundreds of thousands were injured 
in automobile accidents. Is it not pos- 
sible that this same approach which has 
been so successfully used in the ‘Better 
Light-Better Sight’ campaign can be 
carried into the field of highway light- 
ing in somewhat the same manner? 
Everyone in this industry realizes the 
social and economic advantages of 
properly lighted highways. Some years 
ago we all recognized the social and 
economic advantages of proper lighting, 
too. But it was only when the impetus 
of such a campaign as this was put be- 
hind the movement that real results 
were attained.” 

Mr. McCarter, in giving credit to 
the work of Mr. Whitwell, Mr. Skin- 
ner, and others connected with the 
movement, discussed the extraordinary 
growth and influence of the Better 
Light-Better Sight program, which, 
starting in 1933 as a lighting activity of 
the electrical industry, has now broad- 
ened into a nation-wide cooperative 
movement of the electrical, optical and 
painting industries to promote eye health 
and eyesight conservation, through scien- 
tifically applied illumination, light pre- 
scribing technique for eye refraction, 
and light reflecting surfaces. 
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CITATION TO MR. SKINNER 


MERRILL E. SKINNER, assistant vice-presi- 
dent of the Niagara Hudson Power Corpora- 
tion, for many years has been outstanding 
among power company sales executives, for 
his energy, enthusiasm and ability in the 
pioneering of new markets and the improve- 
ment of the technique of load development. 
He was one of the first to sense the possib'li- 
ties for increasing lighting business during 
the depression and conducted experiments on 
the Niagara Hudson system which provided a 
groundwork for the Better Light-Better Sight 
concept and led to his appointment as chiir- 
man of the national committee. He proceeded 
to marshall the man power of the lighting 
industries—the manufacturers, distributors, 
retailers and installers of lamps and lighting 
equipment, the illuminating engineers and 
electric light and power companies—and to 
arouse the interest of the optical and paint 
industries, the insurance underwriters, the 
educational authorities and the public health 
service. And by the sheer strength of his 
conviction and the impelling force of his 
leadership, he has set up a balanced program 
of public education, lighting inspection and 
re-equipment, that is carrying the gospel of 
sight saving into homes, schools, stores, offices, 
factories and other working places through- 
out the land. This has been made possible by 
the development of improved lighting equip- 
ment, by the evolution of a new technique 
for demonstrating the use of light and for 
prescribing correct illumination for the relief 
of defective vision, and by the unprecedented 
expansion of lighting personnel within the 
electrical industry, operating under the na- 
tional program and through local Sight Sav- 
ing Councils. 





“Nineteen National Associations,” 
said Mr. McCarter, “and groups within 
the electrical, the optical and the paint 
industries constitute the active member- 
ship of the National Better Light-Bet- 
ter Sight Bureau which in turn repre- 
serits several hundreds of organizations 
and several hundreds of thousands of 
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men and women, a substantial numbe1 
of the latter actively engaged in pro- 
moting Better Light-Better Sight and 
many others indirectly doing their bit by 
methods consistent with the interests of 
their respective organizations. 

“Within the electric utility industry 
I am reliably informed that fully 80 per 
cent nationally are directly conducting 
or indirectly promoting an eyesight con- 
servation program through Better Light 
for Better Sight. More than 5000 
trained specialists on utility staffs are 
now devoting their full time to selling 
better ‘seeing’ in homes, stores and fac- 
tories. 

“In addition to this man and woman 
power the amount of advertising, educa- 
tional and promotional, has been and is 
extensive. : 

“During the past two years reliable 
sources estimate over 11,000,000 column 
inches of newspaper advertising have 
been used on Better Light-Better 
Sight. This advertising, appearing in 
every important city in the United 
States and in the large majority of cities 
and towns of over 3000 population, 
represents approximately 400,000 news- 
paper advertisements to a circulation of 
over 40,000,000. Over 350 pages of 
trade paper advertising have been run 
in electrical, optical and paint publica- 
tions. In over 30 of the leading na- 
tional magazines, page advertisements 
have been run to a circulation of over 
20,000,000. 

“Over 30,000,000 pieces of educa- 
tional direct mail material of various 
kinds have been distributed by members 
of the electrical, optical and paint indus- 
tries. 

“Over 200 radio stations, electric and 
optical interests have broadcast Better 
Light-Better Sight and eye conserva- 
tion messages to millions of listeners 
through continuous programs. 

“Fighty-five local cooperative Better 
Sight Bureaus and Sight Saving Coun- 
cils have been organized composed of 
individuals interested in promoting eye- 
sight conservation—and the list of such 
groups is increasing steadily.” 

In presenting the award to Messrs. 
Whitwell and Skinner, Mr. Whitehorne 
said, in part, “I have been thinking what 
a dramatic thing it is that for the third 
time in half a century light has cap- 
tured the attention and interest of the 
American people . . . . today—after an- 
other quarter century—we see light in 
a new role. The electrical man’s jargon 
of watts and lumens has been laid aside. 
Light has found its real worth in the 
world by forgetting itself. And the 
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world is turning in real interest to hear 
how intelligent illumination can help 
the stricken eyes of man. 

For the human eye has paid a heavy 
price for progress. A million years of 
physical evolution had produced a per- 
fect device for seeing. But 500,000 
years, from the Ape Man of Java to 
the beginning of the age of steam, men 


.had worked in daylight, in a natural 


environment. ‘Then came rapid travel, 
newspapers, magazines, books, intense 
light sources, moving pictures, night life. 
It has been estimated that the strain 
upon the eyes of men and women has 
increased in the last 125 years as from 
1 to 2,000. 

It is to the glory of the optical profes- 
sion that they have so advanced their 
science as to bring an adequate relief 
to humanity by adjusting vision to these 
conditions so successfully. And it is to 
the glory of the lighting industries also 
that they now join forces with the op- 
tical industry to organize preventive 
measures for the protection of our eyes, 
by improving the standards of lighting 
under which people read, study and 
work. 

Light now brings to the optical pro- 
fession the power to prevent the causes 
of eye deterioration. Illuminating en- 
gineers have long preached prevention 
but people ignored such abstract warn- 
ings. We now talk “seeing” and the 
optical profession is prescribing light and 
John and Mary are beginning to under- 
stand. And in this work, I think elec- 
trical men are making their greatest 
social contribution. 

What a privilege to participate in 
such an opportunity for creative service. 
So much in business is competitive. So 
much is conflict—where one man’s gain 
is another’s loss. But in this Better 
Light—Better Sight program we are 
embarked on a great adventure that is 
both constructive and beneficent. There 
is a commercial side, of course. There 
must be profit where industrial produc- 
tion is involved, to finance the expenses 
of education and improvement. But 
above all, in this endeavor, shines forth 
the compelling purpose to rescue our 
children and our children’s children 
from the loss of their priceless heritage 
of good eyesight. And so I think that 
all of us should rejoice that light at 
last has come to life and found its voice 
for this broader service. 

At the dinner, certificates of honor- 
able mention were also awarded to a 
group of scientists and lighting special- 
ists who have cooperated with the na- 
tional committee in the development of 
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the new “science of seeing” and the new 
technique for demonstrating, prescrib- 
ing and applying light for the conserva- 
tion of eyesight. These awards were: 

To Dr. Matruew Luckiesn, Di- 
rector of the Lighting Research Labora- 
tories of the General Electric Company, 
at Nela Park, for his research into the 
relationship of light to sight and for 
his development of the “science of see- 
ing.” 

To Dr. Crarence E. Ferree and 
Dr. GertRupDE Ranp, Directors of the 
Research Laboratory of Physiological 
Optics, Johns Hopkins Medical School 
of Baltimore, for their research into the 
relationship of light to sight and their 
development of a light prescribing equip- 
ment for the use of eyesight specialists. 

To MicHaet J. JuLiIAN, President 
of the Better Vision Institute of New 
York, for organizing the cooperation of 
the optical industry and trade. 

To WituiaM F. Litt ie, Engineer, 
of the Electrical Testing Laboratories, 
of New York, for his development of 
the 1.E.S. study and reading lamps to 
provide a high standard of illumination 
for the conservation of eyesight, main- 
tained through a test and certification 
service. 

To Epwarp F. Weston, President 
of the Weston Electrical Instrument 
Corporation of Newark, N. J., for the 
concept and development of the dry disk 
photo-cell light meter, making possible 
the demonstration of light intensity to 
the public. 

To Eart L. CANFIELD, President of 
the Sight Light Corporation of New 
York, for his adaptation of the light 
meter, for measuring in terms of seeing, 
and his development of other light dem- 
onstrating equipment. 

To H. Freeman Barnes, Manager 
of the Sales Promotion Department of 
the Incandescent Lamp Division of the 
General Electric Company at Nela 
Park, for dramatizing the story of light 
in its relation to vision and for devel- 
oping a technique for demonstrating the 
conservation of eyesight. 

To Josepu F. O’Brien, Advertising 
and Sales Promotion Manager of the 
Westinghouse Lamp Company of 
Bloomfield, N. J., for the development 
of demonstration technique and equip- 
ment for promoting the conservation of 
eyesight. 

To C. Ernest GREENWOOD, Com- 
mercial Director of the Edison Electric 
Institute of New York, for his unflag- 
ging zeal and tireless effort in the de- 
velopment and guidance of the Better 
Light—Better Sight Program. 
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Employee Selling 


By C. E. Greenwood 


Commercial Director, Edison Electric Institute 


T has been fundamental reasoning 

in the utility industry for many 

years that a company is known by 
the employees it keeps. The estimate of 
the electric service company by the people 
using that service is not influenced there- 
fore by the acts of a corporate indi- 
vidual, nor are the investors known in 
the relationship of Company and Public, 
except as the operating executives and 
employees may be holders of its se- 
curities. 

The employee body has assisted in 
many ways in the utility organization. 
They have actively participated in pub- 
lic relations programs, and in the past 
few years the practice has been growing 
to weave them into the solid foundation 
of commercial relations, the only base 
for building sound superstructures in 
any undertaking. 

Good will in business has been de- 
fined as the desire of a person to return 
to the place where satisfaction in con- 
tractual relations has been given. It 
may be in selling or in any other con- 
tact. In the case of the buyer of kilo- 
watt-hours, there is but one place to 
return over and over again, whether the 
“place” is good, bad or indifferent. That 
makes it the more important that the 
customer be satisfied with every contact 
in connection with transactions for elec- 
tric service. It is likewise to the utility’s 
advantage to have the greatest number 
of customers have friendly contact. 


The electric utility is selling some- 
thing that the customer needs and will 
want when properly sold. The rea- 
sons for not buying “full use” of elec- 
tric service are numerous. It is the job 
of the company to explore them all. As 
Jimmy Durante would say, this is a 
“colossal” task. That is quite true un- 
less the commercial forces are adequate 
to contact all customers. 

A study of the monthly statements of 
many utilities reveals a certain percent- 
age in each one that are in the “un- 
profitable” class from the company’s 
viewpoint, because they did not pay 
enough to yield even a fair return on in- 
vestment. But most of this same class 
use current “unprofitably” to themselves 
also, because they could use one or more 


of the electric services economically such 
as refrigeration, cleaning, washing, iron- 
ing and cooking, assuming the proper 
promotional rate construction exists and 
they are sold on the value of the service. 
Someone must sit down with each cus- 
tomer, talk it over and tell the customer 
the how and why. 


Of course, ‘low income’ does govern 
purchase of appliances and limit the use 
of energy, but the percentage in this 
class is smaller than we may expect. 
There is many a house which from out- 
ward appearances the salesman for a 
refrigerator or range or vacuum cleaner 
would pass by as out, were it not for 
the car standing outside. It had to be 
paid for, and probably the gasoline bill 
exceeds the electric bill, if any. Extra 
pennies were found somewhere to pay. 

Beside the customers in the very low 
income group there are the procrastinat- 
ing class of “moderate” users that can 
readily pay for products that will give 
additional wanted services, and who ex- 
pect to invest later. They have read the 
advertising, attended exhibits, praised 
their neighbors’ purchase, perhaps they 
have read much of the Federal Housing 
propaganda on low cost credit and how 
easy it is to pay, but they never have 
arrived at the point of decision where a 
name is signed on the dotted line. A 
good salesman has not sat down in the 
home to talk it over. 

And we could add the class that made 
an investment in an electric device and 
then have not been sold on the value of 
the service. This includes the customer 
who found it a “bother” to connect the 
vacuum cleaner; whose maid is afraid 
of the washing machine and will not use 
it; the customer who shuts off the re- 
frigerator in winter, and the one who 
does not use the range because it costs 
too much for repairs. We could increase 
the list by references to adjustment di- 
visions. 

Where are these potential customers 
for more business? How can the com- 
mercial department contact them all? 
It is a tough problem in the Metropoli- 
tan centers where even a large selling 
force can cover comparatively few pros- 
pects. A permanent force of several 
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hundred of trained sales people, as those 
who call on utility customers, should be, 
would produce staggering budgets, but 
perhaps justifiably so if the first shock to 
executives could be hurdled. 

It is gratifying to find executives of 
the utility companies today seeing eye to 
eye as never before with the executives 
responsible for load building. But the 
lesson must still be taught that the way 
to greater profits in order to discharge 
the heavy expense burdens that the 
utility must carry today and tomorrow, 
is greater use of kilowatt-hours by pres- 
ent customers and those yet to be con- 
nected, and at lower average prices. 
That is a problem of investment ef- 
ficiency. It takes man power, and 
greater promotional force than ever be- 
fore in the history of the industry, to put 
it over. It can be done—it will be done. 

Now, what standby sales help is there 
available to be mustered in for special 
offensives? Just recently there was a 
campaign in my home town for the Com- 
munity Chest. A “campaign” means ag- 
gressive selling with large selling forces. 
It is a temporary movement rather than 
sustained. A great many people had to 
be seen in this charity campaign that 
were on the previous list of givers, and 
as many others as required to gain the 
total goal. The regular soliciting forces 
of those organizations were not enough. 
Therefore public-spirited citizens hav- 
ing an interest in the town, in-addition 
to those working in it, were mobilized 
for action. The job was done by man 
power and woman power, contacting 
individuals and presenting a_ story. 
Hundreds who never gave to charities, 
and who felt they could not do so, 
were added to the list of contributors. 


Again my local church had its budget 
planned, and it exceeded the funds in 
sight to meet requirements. The budget 
was not revised downward, but ways 
and means were planned to get the 
money. Direct-by-mail appeals and the 
usual calls by the regular officials pro- 
duced partial results only. It needed 
more man power. So the town was dis- 
tricted and the force of men of the 
parish was organized to contact everyone 
“connected” with the church, to tell and 
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sell its needs. These men were not sales- 
men by profession. They were clerks, 
executives, engineers and what-not in- 
terested in a cause. Result: many peo- 
ple gave that had never contributed be- 
fore and others raised the usual ante. 
Effective man power got results. 

This mobilization of the entire or- 
ganization of those having an interest in 
it to achieve a goal has been a successful 
practice in industry. It has been tried 
on many occasions in the electrical in- 
dustry by manufacturer and _ utility. 
There can be no more interested group 
than the men and women who are gain- 
fully employed in the organization. They 
may not be salespeople by profession, but 
there they stand as a “reserve force” 
which can be effective if properly trained 
and inspired. Perhaps the most effective 
way of doing this is an appeal to selfish 
interest. 


The practice of employee selling where 
the entire force on the pay roll have been 
joined into the selling and promotional 
plans of the utility for their personal 
gain, directly or indirectly, has been 
more widely applied as the utility has 
felt the pinch of an emergency brought 
about by narrowing profit and rapidly 
mounting expenses. 

One large utility company just closed 
a million dollar campaign among its 
employees. The groups outside the regu- 
lar selling force were responsible for 
sales of merchandise totaling approxi- 
mately $700,000. It is of interest that 
all employees purchased at special prices 
and terms approximately $300,000 
worth of equipment for themselves. 
Another large company is just closing 
a three-months’ campaign which started 
last October Ist. Up to December 2nd, 
972 sales had been made and 4261 leads 
for more business had been produced. 

In a recent survey among 172 utility 
companies there were 165 that had en- 
listed the help of employees in business- 
getting activity. Of that number, 91 
enlisted them for direct selling and 74 
for obtaining “leads” only. 

Their selling policy varied. For ex- 
ample, three companies allowed em- 
ployees to sell incandescent lamps, and 
confined commercial employee activity on 
other appliances to leads only. Thirteen 
companies allowed employees to sell 
small appliances, but they obtained /eads 
on the major load builders. Nine en- 
couraged employees help only on oc- 
casional campaigns. 

As one might expect, the participation 
of employees in sales of promotional ac- 


EDISON ELECTRIC INSTITUTE BULLETIN 


tivities was a voluntary gesture on their 
part in more than 90 per cent of com- 
panies answering the questionnaire. In 
a few instances it was considered a 
regular duty. 

The most popular method applied for 
interesting and enthusing the volunteers 
outside of the selling forces was a bonus 
or commission for sales or leads. Among 
the cases investigated, this method ob- 
tained in approximately 60 per cent of 
the cases; another 30 per cent used 
prizes and trophies and approximately 10 
per cent depended upon the loyalty 
appeal. 

The survey would indicate that about 
63 per cent of those engaging in promo- 
tional activity through employees do so 
on a continuous basis, while others prefer 
the activity to be intermittent. 

Of particular interest is the employee 
reaction to company request for assist- 
ance in the commercial progress of the 
company. Out of 164 companies an- 
swering this question there were 73 
(44%) whose reaction was generally 
favorable or even enthusiastic. In 41 
others (25%) the employees were pas- 
sive. There was a negligible number 
expressing any specific opposition to par- 
ticipation. 

The only exemptions from employee 
sales plans indicated were laborers and 
executive department heads. 

The commission basis of payment ap- 
pears most popular. In fact it was in 
the ratio of six to one over the bonus 
plan. One company reported using 
prizes only as a means of compensation. 
Still another company made the stipula- 
tion that the commission was applicable 
to the purchase of any electric appliance. 

Among the 91 companies using em- 
ployees for selling, there were 14 that 
used a full-time manager to promote this 
phase of commercial development. The 
balance used the regular sales managers 
to handle the job. It is to be noted that 
where a full-time manager is employed 
he contacts the employees direct. 

The most popular method of promot- 
ing enthusiasm was the organization of 
teams, pitching one team against the 
other or one department against another. 
Inter-district contests were also popular. 


In summing up the advantages or 
disadvantages of employee selling we 
may be guided most reliably by those who 
have had widest experience in mobilizing 
the reserve selling and promotional forces 
on the pay roll of the company. We 
asked these companies if they intended to 
continue such activities regularly in the 
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future and 148 out of 164 making a reply 
to this specific question answered “Yes.” 
This is not surprising because so many 
companies reported productive results 
especially in increased sales of appliances 
and increased load added to the lines. In 
one company in which the employees have 
been well knit into a selling organization, 
these additional sales have accounted for 
50 per cent of the total. 

If the job is to be done at all it should 
be done well. Naturally, the advisability 
of having trained group leaders depends 
on the size of the property and local con- 
ditions, but a majority of the companies 
think that it is necessary, or at least de- 
sirable, to train men for this particular 
leadership. 

We have been through a period of 
staggering unemployment problems in 
numerous industries and we are not by 
any means out of the woods. Unfor- 
tunately in the ranks of the unemployed 
there are comparatively few salesmen. 
Selling is the basis of progress in business 
building, and in the utility industry in 
particular, too many companies have 
always been niggardly in the number of 
salesmen added to the pay roll. We may 
point to the handicap of the cost of train- 
ing, and the difficulty of holding the 
salesman after he is well trained, because 
bidding for man power is keen in the 
field of selling. 

In the ranks of utility employees that 
daily report on the job for other tasks, 
there are those who never attempted to 
qualify for selling, and yet whose in- 
terest, and need of additional compen- 
sation, makes them willing candidates to 
visit consumers and try to sell and assist 
for the benefit of the company with 
which they have cast their lot, and for 
their personal gain. Many of them have 
spare time after hours to devote to this 
additional service. Why not use the 
employee? After he is sold on the need 
of everyone’s pulling an oar, then give 
him additional compensation for his pro- 
ductive results, 

It may pay the commercial executive 
to study this potential sales power. We 
cannot line up too large an army in the 
kilowatt-hour parade. 





A Price List of publications of 
the Epison Exectric INstTITUTE 
will be sent upon request to 


EDISON ELECTRIC INSTITUTE 
420 Lexington Ave., New York, N. Y. 

















( 
A 


ct 


> or ae ee eee ee ee ee ae ae ee a a 











Standardization—Its Scope and Limitations 


By Howard P. Seelye 
The Detroit Edison Company 


A paper presented at the meeting of the Transmission and Distribution Committee, Chicago, 


ject with which everyone is more 

or less familiar. The advantages 
to be gained by setting up definite stand- 
ards of rating, quality and sizes for 
materials and equipment are almost ob- 
vious and are well recognized. It is 
also well known that the Edison Elec- 
tric Institute and its predecessor, the 
N.E.L.A., have been agencies of stand- 
ardization and that the technical commit- 
tees, such as the Transmission and Dis- 
tribution Committee, are interested in 
the formulation of standards. There 
probably are a number of members who 
are not entirely clear on just where the 
work of this committee and of the 
E.E.I. fits in with the very large pro- 
gram of national standardization which 
is going on, and what the policy of our 
organization is toward the development 
of standards. There also is evident a 
good deal of confusion of ideas on what 
constitutes a standard and how far it is 
practicable to go in such work. Opinions 
range all the way from the one extreme 
that standards are, in general, objection- 
able as impediments to progress, to the 
other extreme that everything we use 
should be covered by a detailed standard. 
Somewhere in between there is, no 
doubt, a compromise which could be 
agreed upon as a proper working basis. 
It is the purpose of this paper to attempt 
to clarify the situation somewhat by first 
reviewing briefly the relationship which 
has been established between the E.E.I. 
and other standardizing agencies, and 
the Institute’s announced policy toward 
standardization, and then discussing 
some of the more important phases of 
the work of standardization in general, 
and of this committee in particular. 


Gi ith ch rene is a sub- 


Agencies of Standardization 


While prior to 1918 there had been a 
considerable amount of standardization 
work done by various industries, national 
societies and the Government, there had 
been no concerted movement toward co- 
operative standards of a national char- 
acter. In that year, the necessity for 
coordination of effort being recognized, 





Ill., Oct. 9, 1935 


the American Engineering Standards 
Committee was set up as a joint activity 
of the four large national engineering 
societies, American Institute of Elec- 
trical Engineers, American Society of 
Civil Engineers, American Society of 
Mechanical Engineers, and American 
Institute of Mining and Metallurgical 
Engineers, together with the American 
Society for Testing Materials. The pur- 
pose of this organization was to establish 
as authentic American Standards such 
standards as could be agreed upon by the 
various interests represented. The mem- 
bership and scope of this A.E.S.C. was 
broadened from time to time to include 
other national societies, trade associa- 
tions and Departments of the Federal 
Government. In 1928 this was re- 
organized and the name changed to the 
American Standards Association. Its 
membership at present consists of 32 na- 
tional technical societies and trade asso- 
ciattons and seven Federal Government 
departments with 13 associate members. 
About 475 such bodies and 100 individ- 
ual companies are actively participating 
in its work, with some 2700 official rep- 
resentatives from all branches of indus- 
try. About 300 standards have been 
officially approved and issued as Ameri- 
can Standards and a large number are 
under preparation. The importance and 
magnitude of this movement and the re- 
sults which already have been accom- 
plished may be somewhat surprising to 
those who have not been closely con- 
nected with it. 

It is the avowed intention of the 
American Standards Association that 
any standard given sanction as an Amer- 
ican Standard shall represent a_ real 
national consensus of opinion. Projects 
are sponsored by individual members or 
groups of members, but representation of 
all interests which are concerned is 
included on the working committees. 
Since there is no central authority to 
enforce the use of any standards, their 
effectiveness depends entirely on their 
being acceptable to the manufacturers 
and users and on their being voluntarily 
adopted by them. 
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Naturally, there still exists consider- 
able confusion in the use of standards. 
Many standards that have been issued 
under the name of such organizations as 
A.S.T.M., A.I.E.E. and others are be- 
ing used in the industry, whether or not 
they have been adopted by A.S.A. Pro- 
posed new standards are continually 
being formulated by various organiza- 
tions, and used on a tentative basis. In 
some cases these will be later presented 
to A.S.A., in others they are of such spe- 
cial nature that their identity with their 
sponsor will be retained, at least for 
some time to come. Eventually, this 
confusion may be largely eliminated 
when and if American Standards can be 
agreed upon for most of the materials 
which should be standardized. There is 
a possible danger that in some cases it 
will be attempted to carry the work too 
far into details which might better be 
left alone. There is also the dange: that 
the individual organizations may assert 
their individuality too much in issuing 
their own standards in competition with 
A.S.A. It is to be hoped for the good 
which this work can do that these pit- 
falls may be avoided. 


Policy of the E.E.I. 


The Edison Electric Institute is a 
member of the A.S.A. and as such is 
represented on all projects with which it 
is concerned. In 1926 a Committee on 
Codes and Standards was set up as part 
of the national organization of the 
N.E.L.A. and this is being continued 
under the E.E.I. Its purpose is “to for- 
mulate principles and practices for the 
guidance of all committees of the Asso- 
ciation and all individual representatives 
of the Association engaged in activities 
related to Codes and Standards.” In 
1927 this committee issued a report set- 
ting forth the principles which should 
govern standardization work and out- 
lining the relations between itself, the 
Institute office staff, official representa- 
tives on standardizing bodies, and the 
various technical committees. In brief 
this report says that: 

(a) The Codes and Standards Committee 
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is to determine and direct all questions of 
policy, recommend appointments of represen- 
tatives on standardizing bodies, and act as 
clearing house for all such activities. 

(b) The Institute office staff is directed 
to keep contact with all important stand- 
ardizing agencies and representatives there- 
on, distributing information to the proper 
committees or to members of the Association 
and obtaining the industry’s reaction on im- 
portant questions. 3 

(c) Representatives on standardizing 
bodies are to be officially appointed by the 
President of the Institute and be responsible 
to the Codes and Standards Committee. 

(d) Representatives on working commit- 
tees actually preparing codes and standards 
are to be official and responsible to the ap- 
propriate National technical committee, and 
these in turn to the Codes and Standards 
Committee. 

In connection with this subject the 
Executive Committee of the Engineer- 
ing National Section passed a resolution 
in 1928 to the effect that “the N.E.L.A. 
should not publish specifications as stand- 
ards of the Association—but—commit- 
tees may publish specifications as recom- 
mended practice—. When American 
standards are available, N.E.L.A. speci- 
fications shall be automatically super- 
seded.” This policy is still in effect. It 
should be noted, however, that tentative 
standards or recommended practices are 
likely to assume the status of official 
standards in the minds of those not 
familiar with the exact nature of the 
relationships and policies which have 
been described unless considerable care 
is employed in their preparation and 
subsequent use. 

The three principles set down in its 
report by the Codes and Standards 
Committee are important. They are: 

“1. Codes and other collections of rules 
or regulations, when offered for promulga- 
tion as standards, may enunciate principles 
to which assent is given. They should con- 
tain a minimum of quantitative require- 
ments. Detailed specifications are highly ob- 
jectionable. 

“2. Pure engineering standards, whether 
for dimensions, quality, or performance, are 
necessarily quantitative but even these should 
preferably stress the principles involved and 
tend to avoid restrictive details. 

“3. Due regard should be had for economy. 
The burden of representation is heavy in 
time and money, and in order to keep this 
within bounds, efforts should be made to 
guide standardizing activities into the small- 
est number of channels practicable and other- 
wise to condense such activities.” 

These principles offer a good guide 
to action and should be remembered. 

Some of the points brought out will 
be discussed more fully later. 


Scope of Transmission and Distribution 
Committee 


The standardization work. in the 
Transmission and Distribution Com- 
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mittee might be classified as follows: 


1. To assist in projects being actually 
carried on by the A.S.A. This is done by 
maintaining contact with our representatives, 
furnishing information and recommendations 
when requested, and registering acceptance 
or protest on standards proposed for final 
adoption. Authority for action in these mat- 
ters is not vested in this committee but in 
the Codes and Standards Committee. 

2. To formulate suggested standards which 
are acceptable to our own industry. These 
may be published as recommended practice 
only, or, if suitable, may be _ proposed, 
through the proper channels, to A.S.A. for 
consideration as American Standards. Under 
the existing policies of the E.E.I., Standards 
will not be issued as such, however. 

3. To assemble information on what may 
be considered good practice in fields where 
definite standardization is not feasible, at 
least at this time. 

4. To encourage the general use of stand- 
ards which have been adopted. Also to en- 
courage concentration of usage in any other 
class of material which seems suitable for 
standardization, in order to make standardi- 
zation possible. 

The dividing line between the second 
and third classifications, that is, be- 
tween standards and good practice 
which is not subject to standardization, 
is not well defined. It would be helpful 
to get a clear idea as to just what con- 
stitutes a standard, what materials are 
or are not subject to standardization 
and why, and how far should the stand- 
ardization of any item be carried. To 
answer these questions will require a 
little discussion of the nature of stand- 
ards and the different forms standardi- 
zation may take. 


Definition and Types of Standards. 


A standard is defined as “any measure 
of extent, quantity, or value established 
by law or by general usage or consent.” 
The first part of this definition suggests 
the scope of standardization, that is the 
general attributes of a material or an 
article or its use which are subject to 
being standardized. This may be ex- 
panded, as indicated in the A.S.A. Year- 
book for 1928, as follows: 


1. Nomenclature—This includes defini- 
tion of terms, abbreviations, and symbols 
and also the assignment of suitable and dis- 
tinctive names to articles not clearly desig- 
nated by common usage. 

2. Quality Specifications for materials and 
equipment. The composition, source, process 
of manufacture, appearance, finish, allow- 
able defects, strength and performance of 
any piece of equipment or its component 
parts are included in this class. 

3. Methods of Test—Test procedure by 
which quality requirements can be deter- 
mined. 

4. Ratings—This includes ratings of ma- 
chinery and apparatus which establish limits 
for test or operation, such as voltage or cur- 
rent ratings. It might also include the estab- 
lishment of accepted values for inherent 
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qualities of materials, such as the unit 
breaking strength of timber. 

5. Uniformity of Dimensions—For inter- 
changeability of parts and the interworking 
of apparatus, certain dimensions, at least, 
must be uniform or coordinated. 

6. Simplification of Variety—Concentra- 
tion upon the fewest possible number ‘of 
sizes, types, or grades of any product. 

7. Provisions for Safety—The National 
Electrical Safety Code is a good example. 

8. Rules for Operation—This applies to 
rules for assembling, setting up, and operat- 
ing apparatus. Such rules are usually con- 
fined to individual plants. 


A standard for any item of equip- 
ment might include consideration of all 
these classes. Those numbered from 2 to 
6 are quite frequently all specified. In 
fact, the idea seems to be sometimes held 
that a standard specification must include 
all of these points. This is not neces- 
sarily true. Such a specification as that 
is a very restrictive one. The more re- 
strictive it is, the harder it is to get 
agreement upon it by diverse groups of 
users. Broader specifications are often 
more feasible. 


Quality Standards. 

The items 2, 3, and 4, that is, Quality, 
Tests, and Ratings, may be included 
under a general heading of Quality 
Standards. Items 5 and 6 come under 
the class of Dimensional Standards. 
Quality Standards are much broader 
than Dimensional Standards and, hence, 
it is easier to get agreement on them, 
although even this is hard enough, as 
those who have worked on some of the 
committees well know. The average 
user is usually somewhat hazy as to what 
he should ask for in regard to the com- 
position, finish, or allowable defects of 
the material he is buying, and must de- 
pend upon an accumulated fund of re- 
search and experience of himself and 
others and the practical knowledge of 
the manufacturers to tell him. It is safe 
to say that the greatest demand for na- 
tional standards is for this type and the 
majority of the American Standards al- 
ready issued by A.S.A. are in the qual- 
ity class. The principles enunciated by 
our Code and Standards Committee 
point to the desirability of directing the 
greatest amount of effort toward such 
standards. 


Dimensional Standards 

The Dimensional type of standard is 
narrower. Here the user is more likely 
to have definite ideas of just what he 
wants for his own purpose and is less 
willing to concede to others. Naturally, 
there are some dimensional standards 
which are almost essential. For example, 
bolt threads should be thoroughly stand- 
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ardized. A considerable loss in dollars 
can be occasioned by the confusion in 
hunting for the right nut to fit a par- 
ticular bolt which is not like any other 
bolt. If insulator manufacturers do not 
all use the same type of thread and pin 
manufacturers have still other ideas, dol- 
lars are lost by the user in trying to fit 
his insulators to his pins. On the other 
hand, where interchangeability is not a 
factor, it is frequently hard for a user 
to see why he should give up his ideas 
of what he likes best unless there is an 
advantage in cost. Standardization and 
simplification of dimensions on a_na- 
tional scale is usually of advantage to 
the manufacturers, although it is not al- 
ways possible to reflect this advantage 
into price reductions to customers to an 
extent which will be attractive. In such 
a case it is very difficult to get any very 
restrictive standards accepted and it may 
be seriously questioned as to whether it 
is worth while to go very far in attempt- 
ing to set them up. 


General Usage an Essential 


Referring to the definition of a stand- 
ard which has been previously given, it 
is evident that the outstanding require- 
ment is that it must be “established by 
law or by general usage or consent.” 
This work might be easier if we could 
use the law to enforce the results, al- 
though it is doubtful if the reactions of 
industry in that case would be all that 
would be desired. “General usage” 
should be emphasized as being essential 
to a standard. Even consent is not 
enough, as witness the fact that the 
Overhead Systems Committee approved 
53 tentative standards of line hardware 
which had been consented to by the com- 
mittee but it is doubtful if many operat- 
ing companies are using more than half 
of them. There is no authority to en- 
force any standard on a national scale, 
hence, if it is not endorsed by general 
consent and usage, it cannot be called a 
standard. It is believed that this should 
mean that the standard, in order to be 
classified as such, should be used in the 
established form by something like 80 
per cent of the users of such equipment. 
If not, it is not a standard and will not 
be unless it can be broadened to acquire 
general use. 


Standards and Good Practice 


The whole field of good practice in- 
cludes, of course, a good many practices 
which border on standards, even though 
not of that status. Such a classification 
as the following might be made: * 
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1. Accepted standards—standards which 
have been adopted by consent and usage. 

2. Tentative standards—standards which 
probably will be accepted after a period of 
trial and revision. 

3. Suggested standards—standards which 
are seriously believed to merit acceptance 
after due consideration of all interests but 
which have only had limited study as yet. 

4. Temporary standards—standards which 
may be fairly well accepted for the time 
being but are expected to require major 
changes in the not too distant future. 

5. Good Practice—cases in which a variety 
of items have almost equal acceptance but 
cannot yet be grouped or simplified into 
fixed standards. Equipment which is in a 
development period falls in this class. Little 
is to be gained by attempting to force a 
standard where there is no evidence of a 
general concentration of favor on one or 
more items, or where frequent changes and 
new designs are expected. 

6. Individual Ideas—Some of these may 
be good but have only limited use. Any 
standardization is rather obviously foolish 
unless its use becomes general. A good many 
patented articles are in this class. As a rule 
patented articles should not be endorsed as 
a standard for commercial reasons. 

It would be well to keep these distinc- 
tions in mind in order to avoid confusion 
in this work. There can be no objections 
to publishing examples of good practice 
if they are distinguished as such. They 
should not be termed as standards, or 
even suggested standards, unless and un- 
til they are indicated by common favor 
as belonging in that class. 


Intra-Company and Inter-Company 
Standardization 

It is not always recognized that there 
is a very marked difference in the scope 
of standardization as applied to an indi- 
vidual operating company and standardi- 
zation for an industry at large. Within 
a single organization there is every rea- 
son to carry standardization to the limit. 
The work can be closely controlled, with 
facilities for setting up or changing de- 
tailed standards readily to meet changing 
conditions. Furthermore, there is author- 
ity to adopt and enforce standards. 
Economy is evident, even in relatively 
small items, when carefully studied 
standards are adhered to throughout the 
organization. The scope of such stand- 
ardization includes Nomenclature, 
Quality Standards, Dimensional Stand- 
ards, and Rules. National standards 
should be used where they can be ap- 
plied, but there should be no hesitation 
in establishing company standards where 
they do not, even down to the smallest 
dimensional details and the most rigorous 
simplification of types and sizes. 

The field of inter-company standardi- 
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zation is much more restricted. The dif- 
ficulties encountered in trying to reach a 
common agreement on details, which are 
sometimes serious even in one’s own or- 
ganization, are multiplied when it is 
attempted to include other companies or 
groups which have their own established 
practices and ideas of what is_ best. 
Authority to force agreement and ac- 
ceptance is entirely lacking. ,The incen- 
tive of economy becomes much less. If 
a company is large enough to buy in 
relatively large quantities, as a good 
many of us are, there will be little if any 
difference in the prices quoted on a 
general standard and on a special de- 
sign of the same general type. There is, 
therefore, little incentive for the Com- 
monwealth Edison Company, for ex- 
ample, to adopt a Detroit Edison bracket 
if they have one they like better and vice 
versa, since the price on carload lots 
might be about the same. The manufac- 
turer might be a little better off if both 
could agree on the same one but perhaps 
not enough to make an attractive price 
differential. There is sometimes a temp- 
tation to show the crusader spirit and 
try to get one’s own ideas adopted as 
standard whether other people like them 
or not, but such standards obviously do 
not get very far. The answer is, un- 
doubtedly, to carry the national stand- 
ardization of any item only so far as will 
be generally acceptable. This may mean 
a quality of standard only or it may in- 
clude some dimensional standardization, 
such as a range of acceptable sizes, or 
certain basic dimensions. A good deal of 
wasted effort can be avoided if the 
proper place to stop can only be recog- 
nized. 

It is entirely feasible, of course, for a 
trade association to set up certain stand- 
ards in which it is peculiarly interested 
and which would be of no interest to the 
industry at large. As an extreme ex- 
ample, I understand the meat packers’ 
association has standards in regards to 
quality and packing of pigs’ feet which 
are pretty much their own affair. As far 
as this committee is concerned, the es- 
tablishment of any E.E.I. Standards as 
such is against the policy of the organi- 
zation. If suggested standards are 
formulated, it would seem advisable that 
they be of such a nature that they can 
eventually be suggested to the A.S.A. 
for adoption as American Standards. 
Other materials which it seems advis- 
able to present to our members for as- 
sistance in their own company work or 
perhaps in order to influence the trend 
toward the point where standards are 
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feasible might well be covered by good 
practice suggestions rather than at- 
tempting to include them in a standardi- 
zation program. 


Economy the Test 

In the long run, there appears to be 
only one basic reason for standardization 
work. That reason is economy. A num- 
ber of supplementary advantages may 
come to mind, such as obtaining better 
and more uniform quality, simplification 
of buying and handling, and the con- 
venience of having an established and 
recognized good practice for reference 
and as a basis for design. These are all 
essentially matters of cost, however, as 
well as the more obvious cost advantage 
of lower price due to larger and sim- 
plified production. The test of any pro- 
posed project should be simple, therefore 
—“Will it result in a reduction in cost ? 
If not, why undertake it?” 

There is no reason for suggesting a 
standard if it does not meet the test of 
economy, or if it is of such a character 
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that its general acceptance by consent 
and usage is not probable. By the same 
token, we should seriously oppose the 
official adoption of any standards spon- 
sored by other interests if they do not 
meet our needs and have not the char- 
acteristics just mentioned, unless and 
until they can be broadened to fulfill 
these requirements. 


Summary 


To summarize, the following points 
should be emphasized in connection with 
our work on standards and specifica- 
tions: 


1. A standard is only a real standard if 
it is endorsed both by consent and also by 
usage by the large majority of the industry. 
Standards cannot be forced. 

2. National standards should be restric- 
tive only to a point which will be helpfu! 
and acceptable to the users. Quality stand- 
ards alone may be all that is necessary or 
desirable, in most cases. Dimensional stand- 
ards are narrower and should be set up 
only when a real need is evident. 

3. The wide field of intra-company stand- 
ardization should not be confused with the 
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narrower field of inter-company standardi- 
zation. 


4. The nomenclature used in this work by 
the Transmission and Distribution Commit- 
tee should be given careful consideration to 
avoid confusion between suggested standards 
and good-practice recommendations. 

It is at present contrary to E.E.I. policy 
to set up E.E.I. standards directly or by 
inference. 


5. Any standardization project should 
promise eventual economy in order to be 
worth while. 

There is still. much to be done in 
standardization work on materials and 
equipment, both in connection with na- 
tional standards and in the promotion of 
good practice among ourselves. 

It is believed that a clear conception 
of the distinctions which it has been at- 
tempted to bring out in this paper will 
help in directing our energies where they 
will do the most good and in avoiding 
wasted effort. 


Reference: “Industrial Standardization.” 
Published by National Industrial Conference 
Board. 





Arkansas Utilities Association meets in Convention at Hot Springs 


HE 25th annual convention of the 

Arkansas Utilities Association, held 
at Hot Springs, November 25-26, was 
acclaimed as the most successful in the 
history of the Association. A. G. Whid- 
den, Director of Advertising, Arkansas 
Power and Light Company, was elected 
President of the Association to suc- 
ceed W. S. Van Sickel, of the Okla- 
homa Gas and Electric Company. 


Speakers at the Convention included 
Harvey C. Couch, Arkansas Power:and 
Light Company; J. F. Owens, Okla- 
homa Gas and Electric Company; W. S. 
Van Sickel, Oklahoma Gas and Elec- 
tric Company; Bernard F. Weadock, 
Edison Electric Institute; P. A. Lasley, 
State (Arkansas) Department of Pub- 
lic Utilities; C. F. Byrns, Southwest- 
Times Record (Fort Smith); Charles 


C. Fichtner, School of Business Ad- 
ministration, University of Arkansas; 
Edwin W. Vennard, Middle West 
Utilities Company; Dr. Gus W. Dyer, 
Vanderbilt University; W. G. Givens, 
Arkansas Power and Light Company; 
C. B. Wilson, Little Rock Gas and 
Fuel Company and Whit Morgan, 
Assistant to Com. of Revenues, Little 
Rock. 
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The Stability of Interconnected 
Electric Power Systems 


4 \HE interconnection of large 
power systems and the develop- 
ment of water power resources 

frequently involve the transfer of large 
blocks of power over long distances. 
That there are limits to the amount of 
power that can be transferred over a 
given transmission circuit has been well 
known, but it is only in recent years 
that adequate methods for analyzing the 
transient or steady-state behavior of such 
interconnections have been made avail- 
able. Numerous articles and papers 
treating this subject have been pre- 
sented, but either because of their highly 
technical nature or because of their in- 
tentionally limited scope, they are re- 
ferred to largely by those well versed 
in the subject. 

Since stability or power limitations 
must receive consideration in the plan- 
ning and operation of many systems, it 
is unquestionably desirable that those en- 
gaged in these activities have a basic 
understanding of the limitations imposed 
by instability and of the relative merits 
of the various means by which these limi- 
tations can be minimized. It is the pur- 
pose of this paper to discuss these va- 
rious means and to present sufficient 
physical theory that those not already 
familiar with the subject may be en- 
abled to comprehend the fundamentals 
involved. 


Steady-State and Transient 
Stability Limits 


Instability or loss of stability is evi- 
denced by a loss of synchronism between 
elements of interconnected synchronous 
apparatus. This loss of synchronism 
may occur simply between a _ gen- 
erator and its synchronous load, or 
more complexly between two or more 
major groups of synchronous machines 
comprising a large interconnected power 
system. In general, such instability may 
be classified under two headings: steady- 
state and transient. The term steady- 
state refers to normal operation where 
there are no sudden changes in loading 
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or system connections and instability is 
caused by slowly increasing the load 
transfer to a point where the synchro- 
nous elements no longer possess sufficient 
synchronizing power to remain in syn- 
chronism. The term, transient, refers 
to conditions immediately following and 
caused by some sudden abnormal dis- 
turbance or series of disturbances. Such 
disturbances may require a_readjust- 
ment of the angular relations among the 


Page 475 


synchronous machine rotors. Here again, 
an insufficient transfer of synchronizing 
power will result in instability. 


STEADY-STATE STABILITY 
Machine Characteristics 


The vector diagram of a salient pole 
synchronous machine is shown in Fig. 
la. Because of the non-uniform air gap 
around the rotor of such a machine, the 
magnetic reluctance of flux paths link- 
ing the machine circuits will vary in ac- 
cordance with the relative angular posi- 
tion of the rotor circuits with respect to 
the revolving stator flux. However, all 
rotor circuits are symmetrical with two 
radial axes, one lying midway between 
the pole pieces and the other being co- 
incident with the center line of the pole 
pieces. These are known, respectively, as 
the quadrature and direct axes. Be- 
cause of this inherent symmetry in the 
design of present-day machines, it is pos- 
sible to reduce salient-pole machine 
analysis to a relatively simple basis, com- 
monly described as the Two-Reaction 
Theory. Thus each machine has two 
components of reactance (direct and 
quadrature axis synchronous reactance), 
two components of armature current 
(direct and quadrature axis armature’ 
current), etc. The significance of these 
values is best illustrated by reference to 
the vector diagram. Fig. la shows the 
effect of the unequally distributed mag- 
netic reluctance of a salient-pole ma- 
chine. In a cylindrical-rotor machine, 
such as a turbo-generator, the magnetic 
reluctance is substantially uniform and 
the voltage drop across the resultant 
synchronous reactance is at right angles 
to the armature current (see Fig. 1b). 
It is interesting to note that these vec- 
tors are perpendicular only in the case 
of the cylindrical rotor machine. Arma- 
ture resistance is neglected for the sake 
of simplicity. 

The electrical power input or output 
of a synchronous machine under steady- 
state conditions depends upon the ma- 
chine angle, the terminal voltage and 
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the excitation voltage (or “voltage be- 
hind synchronous reactance”). The gen- 
eral relation between these four vari- 
ables in terms of the synchronous 
reactance may be expressed by the fol- 
lowing fundamental equation (see Ap- 
pendix A for derivation) : 
(ta—2q) 
2rax 
The second term of this equation is 
not a function of the field excitation of 
the machine. Since it is caused by the 
difference in magnetic reluctance of the 
direct axis and of the quadrature axis, 
this component is called the reluctance 
power or torque. Thus a salient-pole 
machine will develop torque even 
though no excitation is applied (E:=0). 
Small motors of the reluctance type are 
actually built and develop their torque 
in this way. However, when xq = xq, 
as in the case of the cylindrical rotor 
machine, this component becomes zero 
and the power-angle equation becomes: 





P= ? sin 6 + E? sin 26 (1) 


E,Er 





P= sin 6 (2) 


va 
Power Transfer Between Two 
Interconnected Machines 
When a system has but two cylindri- 
cal rotor synchronous machines, as for 
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example one a motor and the other a 
generator connected by a transmission 
circuit of reactance x,, the power trans- 
ferred can be expressed by the following 
equation similar to (2) above: 
E\E; ., 
P, = —P, = ame sin db. (3) 
rr 
where the subscripts , and , refer to the 
motor and generator respectively and 


the reactance tr = Xa + ta, + 2e- 
The vector diagram is shown in Fig. 2 
and a curve of power versus machine 
angle for certain assumed operating con- 
ditions is shown in Fig. 3. 

An examination of this latter figure 
shows that for any given values of exci- 
tation voltages and reactance (EF, Es, 
and zr), any increase in mechanical 
power input to the generator rotor will 
result in an increase in the angular dis- 
placement between the rotors of the two 
machines. However, the rate of increase 
in power transfer will diminish and be- 
come zero when 2,, = 90 degrees. This 
is the point of maximum power transfer. 
Any further increase in mechanical 
power input will further increase the 
angular displacement, but the power 
transfer will decrease. As a result the 
generator rotor will have acting upon 


it a net accelerating torque equal to the 
difference between the mechanical torque 
input and the electrical torque output, 
causing the rotor to increase its speed. 
Conversely, the motor will have less 
electrical torque input and will start to 
slow down. These actions will result in 
a further increase in angular displace- 
ment which will produce even greater 
accelerating and decelerating torques on 
the respective rotors. This process being 
cumulative, the system is unstable and 
the rotors will pull apart, losing syn- 
chronism with respect to each other. 


Possible Means for Increasing 
the Steady-State Power Limit 
The maximum-power or steady-state 
power limit in the above case occurs 
when 2,,=90 degrees. Inspection of 
equation (3) reveals the following pos- 
sible methods for increasing this limit : 


(1) by reduction of machine reactances. 
(2) by reduction of transmission circuit 
reactance. 

(3) by increase in excitation voltages. 

The synchronous reactance of a ma- 
chine can be varied by changes in de- 
sign. The average value for machines 
designed for use in the United States is 
about 100 per cent reactance. European 
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machines have, in general, a higher 
value. A machine having a low react- 
ance is more expensive than a similar 
machine having a high value. When the 
external reactance (x,) is small, any re- 


the rated capacity of the generator, in 
which case any means employed for de- 
creasing the external reactance would be 
effective. This can be accomplished in 
several ways; the most effective being to 


voltage which is not permitted by oper- 
ating requirements in a practical case. 
If the load angle is increased to a value 
greater than 90 deg. the terminal volt- 
age will decrease, eventually becoming 


) duction in synchronous reactance will install a high voltage transmission circuit zero when the angle is increased to 180 
give a corresponding increase in the or to provide several parallel circuits. deg. It is theoretically possible to main- 
the maximum power limit. However, in For example, doubling the transmission tain rated, terminal voltage with any 
que such cases the machines are closely cou- circuit voltage will cut its equivalent higher values of excitation by increasing 
ut, pled and the steady-state power limit is reactance to one quarter. From time to the load angle above 90 deg. Referring 
ed. well above the rated capacity of the ma- time considerable attention has been’ to Figure (5), the solid lines represent 
less chines so that thermal rather than sta- given to the possible use of multiple or the power-angle curves of the two ma- 
| to bility limitations are the ruling factors. split-conductor circuits. A very appreci- chines when their excitations are equal 
tin Conversely, when the external react- able reduction in line reactance can be and adjusted to give rated terminal volt- 
ace- ance must be large, a decrease in the ma- obtained by this method. However, age when the load angle is 90 deg. The 
iter chine reactances will offer a negligible or when the economical side is worked out, dotted lines represent the power-angle 
on small gain in power limit. In Fig. 4 the multiple conductors do not look so at- curves when the excitations are increased 
ing particular case is illustrated where a_ tractive. ‘This is mainly because of the to a higher value. For this particular 
and synchronous generator is delivering need for heavy towers, short spans, and case the terminal voltage will be at rated 
yn- power over a transmission circuit to an special supporting and separating yokes. value when the load angle equals 120 
infinitely large system. The variation in A third possible method for increas- deg. At this angle, the power transfer 
steady-state power limit with change in ing the steady-state power limit is by is appreciably higher (73 per cent) than 

the synchronous reactance for varying increasing or properly regulating the the steady-state stability limit. 
amounts of external reactance is shown. excitation voltages of the machines in- Although in an unstable zone, the ma- 
ate These curves also show the limiting volved. Obviously, operating require- chines can be operated in dynamic stabil- 
mats values of external reactance that can be ments prevent any appreciable increase ity at this point by the use of suitable 
of used for a given synchronous reactance in the machine terminal voltages. How- voltage regulators on both machines. Any 
col under the assumed operating conditions — ever, it is possible to operate the machines _ slight disturbance will cause the rotors 
, at rated load. or system in so-called “dynamic stabil- to swing apart increasing the load angle 
8. A much greater increase in power ity.” By way of illustration, take the and decreasing the terminal voltage. 
cuit limit can usually be obtained by decreas- example of two identical synchronous This drop in terminal voltage initiates 
ing the external reactance, i.e., the react- machines connected directly together. As the operation of the regulators which in- 
ance of the transmission circuit, particu- explained above, the steady-state stabil- crease the excitation voltages. Because 
ma- larly when this reactance is large in ity limit occurs when the load angle of the resulting increment in power 
de- comparison with the machine reactances. equals 90 deg. This power limit could transfer the load angle will decrease and 
nes When the transmission circuit is long, be increased by increasing one or both the terminal voltage will increase until 
s is the steady-state power limit may ap- of the machine excitation voltages, but a second regulator operation is required 
ean proach or in extreme cases be less than’ with a resulting increase in the terminal to reduce the terminal voltage. This 
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cycle will be repeated indefinitely and 
dynamic stability can be maintained by 
repeated variation of the excitation volt- 
ages. 

A number of tests have been made in 
laboratories on small machines and re- 
markable gains in power limit have been 
shown when the terminals of the ma- 
chines were connected directly together. 
When a transmission line is placed be- 
tween them this gain is radically reduced 
and for long lines is of the order of 15 
or 20 per cent above the steady-state 
limit. One important factor brought 
out by these tests is that for the aver- 
age system equipped with dynamic regu- 
lators of the proper design, existing 
exciters of standard design have a suf- 
ficiently rapid rate of response to give 
successful results. 


Summary of Steady-State Stability Limits 


That there is a steady-state limit to 
the amount of power which can be 


transferred between synchronous ma- 
chines or groups of machines has been 
demonstrated. It should not be inferred 
that systems can be operated at this 
limit since any disturbance, such as might 
be occasioned by a switching operation 
or a load change could cause instability. 
Consequently, practical systems must op- 
erate with loadings definitely less than 
those corresponding to this limit. Fur- 
thermore, in the majority of systems, the 
transient stability limit will be less than 
the steady-state, so that a system which 
is stable under transient conditions 
caused by system faults will commonly 
be stable when steady-state conditions 
are again reached. It is probable, there- 
fore, that in most cases the steady-state 
stability limit of a system will be largely 
of theoretical interest. Occasions may 
arise, however, where interruptions of 
service caused by transient instability 
can be tolerated, in which cases the 
steady-state stability limit would be the 


deciding factor. In such instances as 
well as in the infrequent cases where the 
steady-state limits are lower than the 
transient, means for increasing these 
limits are important. 

Since the steady-state power limit be- 
comes of importance only when the ma- 
chines or machine groups are connected 
by relatively long transmission circuits, 
there are only two effective stability aids. 
These are first, by the reduction of the 
transmission circuit impedance and sec- 
ond, by operation in dynamic stability at 
higher excitation voltages. The first of 
these aids requires a large investment in 
transmission equipment, while the suc- 
cessful operation of the second depends 
upon the reliability of the machine volt- 
age regulators. Either means has its 
proper field of application and, although 
other methods for increasing the steady- 
state stability limit have been and will be 
proposed, they are the most obvious and 
presumably the most effective. 
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TRANSIENT STABILITY 
Machine Characteristics 


The preceding discussion has been de- 
voted to the behavior of synchronous ma- 
chines when subjected to a very slow 
change in load. During the transients 
resulting from some sudden system dis- 
turbance their behavior changes radi- 
cally. In order to illustrate the funda- 
mental principles involved the simple 
case shown in Fig. 6 will be considered. 
-This consists of a cylindrical-rotor gen- 
erator connected to an infinitely large 
system by two parallel transmission cir- 
cuits. The machine is operating at full 
load and normal voltage when one of 
the line breakers is suddenly tripped. 
The entire electrical power output must 
be fed over the one remaining circuit. 
This is equivalent to suddenly increas- 
ing the amount of external reactance be- 
tween the machine terminals and the 
infinite bus. The vector diagram for 
steady-state conditions prior to tripping 
one of the line breakers is given in Fig. 7. 

At the instant one of the connecting 
lines is tripped out, there will be a 
change in the current and voltages rep- 
resented by the vector diagram of Fig. 7. 
A corollary of Lenz’s Law known as the 
Constant Linkage theorem can be stated 
as follows: 

In any closed circuit containing no 
resistance, the flux linking that circuit 
will remain constant during any change 
in the currents or voltages of the other 
circuits to which it is magnetically 
coupled. Actually, all inductive circuits 
also contain resistance, and current flow- 
ing through this resistance produces a 
loss which is dissipated as heat. The 
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energy loss must be supplied by the 
magnetic field so that actually the flux 
linkages will decay with time. 

In accordance with this theorem there 
can be no instantaneous change in the 
amount of flux linking the rotor circuits 
in either the direct or quadrature axes. 
Consequently, neither E’s nor E’, (cor- 
responding to these linkages) can change 
at the first instant. Since neither of its 
components can change, E’ must remain 
fixed in magnitude. Furthermore, the 
rotor has inertia and cannot move in- 
stantaneously with respect to the infinite 
bus so that E’ is also fixed in angular 
position. Knowing these facts and hav- 
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ing assumed that the infinite bus voltage 
(Er) is fixed in magnitude and direction, 
the vector diagram of Fig. 8 can be 
drawn representing the current and volt- 
ages at the first instant after the line is 
tripped. 

The power received by the infinite 
bus, at the first instant after the line is 
switched out and as long as E’ remains 
constant, is (see Appendix B for deriva- 
tion) : 

’ 
P = a (8—a) (4) 
vat 2’. 

This is the equation of the transient 
power-angle characteristic of a synchro- 
nous machine and is similar in form to 
equation (3) for steady-state conditions. 
As long as constant flux-linkages are 
maintained, the only two variables are 
the power output and the load angle. 

When studying the transient stability 
characteristics of a synchronous machine, 
the assumption is frequently made that 
the flux linkages in the machine remain 
constant. For the short periods of time 
normally considered in a stability cal- 
culation, this assumption is often justifi- 
able. In the following analysis such an 
assumption will be made. 


Power Transfer Between Synchronous 

Machines under Transient Conditions 

Equations (3) and (4) are plotted 
in Fig. 9 for the case shown in Fig. 6, 
assuming that the field excitation of the 
generator is initially adjusted to give 
unity power factor current at rated load 
and terminal voltage. The machine is 
first operating at point (a) on the 
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steady-state power-angle curve. At this 
point the mechanical power or torque in- 
put to the rotor is equal to the electrical 
power output (neglecting losses). At 
the instant one line is switched out, the 
electrical power output will drop to 
point (4) on the transient power-angle 
curve. 

At point (4) there is a net difference 
between the mechanical torque input and 
the electrical torque output which tends 
to accelerate the machine rotor. The 
rotor has inertia and absorbs kinetic 
energy as it swings to a larger angle. 
While the load angle increases, the elec- 
trical power output increases as shown 
by the transient power-angle curve. 
When the rotor reaches point (c) the 
input and output torques are again 
equal. From point (4) to (c) the 
torque acting on the rotor is accelerating 
it and the maximum rotor velocity is at- 
tained at (c). Because of the kinetic 
energy absorbed during this period, the 
rotor will continue to swing on beyond 
the point (c). Then the torque output 
begins to exceed the torque input and the 
net difference tends to decelerate or 
brake the rotor. Instead of receiving 
energy from an excess mechanical input 
the rotor is now delivering excess elec- 
tric energy to the system and continues 
to do so until point (d) is reached. The 
point (d) must be situated so that as 
much kinetic energy will have been de- 
livered by the rotor to the system dur- 
ing its travel from point (c) to point 
(d) as the rotor received from the 
prime mover during its travel from (b) 
to (c). This condition will exist when 
the area (a bc) equals the area (cd e). 

At point (d) there is again an unbal- 
ance in torques and the rotor will de- 
celerate or slow down to point (5), com- 
pleting one cycle. The rotor will con- 
tinue to oscillate back and. forth in- 
definitely between points (b) and (d) 
unless damped out by the action of an 
amortisseur or other rotor circuits. As 
long as the flux linkages remain constant, 
the machine will not lose synchronism 
and is therefore stable for the first part 
of the oscillation. 

The case shown in Fig. 10 has been 


selected to illustrate an unstable system 
under transient conditions. The only 
difference between Fig. 10 and Fig. 6 
is that low-tension rather than high-ten- 
sion bussing is used. As a result the 
effective value of reactance inserted be- 
tween the machine and the infinite bus 
(when switching out a line) is greater 
in the second case. The transient power- 
angle curve for this case is also plotted 
in Fig. 9. The steady-state power-angle 
curve applies to either case. Obviously, 
the area (c’ d’ e’) can never equal the 
area (a b’ c’) so that there is insufficient 
restoring force to prevent the machine 
rotor from swinging out of synchronism. 


Causes of Transient Instability and Means 
for Minimizing Their Effects 

Since transient instability is caused by 
system disturbances, any means whereby 
these disturbances can be avoided or 
minimized will produce gains in transient 
stability limits. There are many types 
of system disturbances and even more 
possible means for minimizing their ef- 
fect. The following is a general dis- 
cussion of these factors. The soundness 
of such a generalization may be ques- 
tionable, as factors which are beneficial 
in one case may be detrimental in an- 
other. However, the effect of some par- 
ticular stability aid upon a specific sys- 
tem will usually be apparent if the 
fundamentals which influence stability 
are understood. 

‘The chief and most severe causes of 
transient instability are short-circuits; 
either a single or double line to ground, 
a line to line, or a three-phase fault. 
The most important means for minimiz- 
ing the effect of such faults can be sum- 
marized under the following headings: 


(1) by variation in machine design. 

(2) by variation in system connections. 

(3) by installation of equipment which 
will maintain line voltage or re- 
duce the effective line reactance. 

(4) by limitation of fault current. 

(5) by speed control of synchronous ma- 
chines. 

(6) by quick removal or avoidance of 
short circuits. 
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Effect of Machine Design 

Three factors in the design of a syn- 
chronous machine which affect the tran- 
sient stability limits are the transient 
reactance, the rotor inertia, and the 
damping effect of rotor windings. 

An increase in rotor inertia will make 
it possible to clear the fault before the 
machine rotor has reached as great an 
angular displacement as it would with 
less inertia, or conversely, a longer time 
can be taken to clear the fault and give 
the same angular displacement. The 
benefit is limited, for the effect of in- 
creasing the inertia everywhere on the 
system by a given ratio is only equal to 
the effect gained by decreasing the fault 
clearing time by the square root of this 
ratio. Furthermore, this involves in- 
creasing the inertias of all machines on 
the system. 

A reduction in the transient reactance 
of the synchronous machines may or may 
not produce an appreciable increase in 
transient stability limits depending upon 
the amount of external reactance, loca- 
tion of the short-circuit and the general 
system layout. In any event the gain 
will be small. 

The effect of an amortisseur or 
damper winding is two-fold: first, an 
increase in fault current at the first in- 
stant with a correspondingly greater 
shock to the system and second, a damp- 
ing action decreasing the time and magni- 
tude of oscillatory rotor swings. In gen- 
eral it may be said that the beneficial 
effect of damping exceeds the detrimental 
effect of increased shock. For this and 
other reasons it appears desirable that 
water-wheel generators be equipped with 
damper windings of the proper design. 
The actual gain in transient stability 
limit will be small. 

A salient-pole machine will have a 
slightly higher stability limit than a cor- 
responding cylindrical’ rotor machine 
However, this is largely a matter of 
facility in construction. 


Effect of System Connections 


Faults near a bus or high-tension 
switching station which ties together the 
ends of several transmission circuits lead- 
ing to major synchronous machine groups 
will generally give the system a more 
severe shock than faults at other, less 
centrally located points. Obviously such 
system “‘hubs” should be avoided when- 
ever possible. In one practical case 


known to the author, transmission cir- 
cuits emanating from several major gen- 
erating groups were tied solidly together 
at a centrally located, high-tension bus. 
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A three-phase short on one of the circuits 
near this point resulted in a loss of syn- 
chronism between these major machine 
groups and the entire source of supply to 
an important load center was lost. Simply 
sectionalizing this bus and speeding up 
the switching time of one of these cir- 
cuits made the system capable of with- 
standing a three-phase short circuit at 
any point on the system. 

Examples of high-tension and low- 
tension bussing are shown in Figs. 6 and 
10. Low-tension bussing reduces the 
severity of faults on the high-voltage cir- 
cuits because of the increased reactance 
to the fault made possible by such an 
arrangement. ‘The power that can be 
transferred during prolonged faults is 
therefore increased. On the other hand 
if the faulted circuit can be cleared very 
quickly, the low-tension bussing arrange- 
ment will have a higher transformer 
reactance between machines than would 
be the case if high-tension bussing were 
employed. Consequently when the 
switching times are long, the low-tension 
bus is advantageous, but with high-speed 
breaker and relay times, the high-tension 
bus is preferable. For average switch- 
ing times of 0.2 seconds neither method 
has any particular advantage. However, 
as breaker and relay times are reduced, 
high-tension bussing merits considera- 
tion. One or more intermediate high- 
tension busses may prove advantageous 
when the system inertia is high and when 
the breaker and relay times are ex- 
tremely rapid. 


Maintenance of Line Voltage or Reduction 
of Effective Line Reactance 


The same amount of power can be 
transmitted over two high-voltage cir- 
cuits as over a larger number at a lower 
voltage. As indicated in the discussion 


‘under steady-state stability, two 220 kv 


lines will have the same reactance as 
eight parallel 110 kv lines. However, 
switching out one faulted line will 
double the transfer reactance in the first 
case, while in the second case the in- 
crease will be only one-seventh. Be- 
cause of this smaller increase in trans- 
fer reactance the larger number of low- 
voltage circuits will have the higher 
transient stability limit. If the same 
number of circuits are to be used at 
either voltage, the higher voltage sys- 
tem will have the higher stability limit 
because of its lower transfer reactance. 

The use of synchronous condensers at 
intermediate points along a long line 
will increase the steady-state stability 
limit because of their supply of wattless 
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current and improvement in line regu- 
lation. However, under transient con- 
ditions both experience and calculations 
have shown their effect upon the tran- 
sient stability limit to be either negligible 
or unjustifiable because of cost. 

Series capacitors have been proposed 
as a possible means for counteracting the 
line reactance. They will definitely im- 
prove transient and steady-state stability 
limits but cannot carry short-circuit cur- 
rent due to the voltage drop across them. 
As a result the capacitor on the shorted 
line must be cut out of service by a pro- 
tective breaker. However, the unaf- 
fected lines will retain their low react- 
ance. This proposal has great promise 
but cannot be seriously considered at the 
present time because of excessive cost. 

Several years ago much consideration 
was given to the possible advantages of 
high-speed excitation. Thus, as soon 
as a fault occurred the excitations of all 
machines could be suddenly increased to 
a point where transient stability could be 
maintained. Returning again to the 
Constant Linkage Theorem, it requires 
an appreciable time for a severe system 
fault to produce a decay in machine 
fluxes. Correspondingly, it would re- 
quire a more severe change in exciter 
voltage build-up to overcome this effect 
and actually increase the machine flux in 
a short time. Special exciters can be 
built to accomplish this to a certain ex- 
tent and actual gains can be obtained. 
However, when the fault is cleared from 
the system serious overvoltages might re- 
sult and circuit-breaker duty would be 
definitely increased. At the present time 
it is believed that exciters having “nor- 
mal response” will tend to maintain con- 
stant flux-linkages and that any further 
steps in this direction are not desirable. 


Fault Current Limitation 


Neutral reactors will limit the flow of 
ground current during faults involving 
grounds. They will not be effective in 
three-phase or line-to-line short circuits. 
For one line-to-ground faults the benefit 
is very great particularly for long switch- 
ing times. Gains of lesser magnitude, 
but still considerable, can be obtained 
when the fault is two line-to-ground. 
Neutral reactors are usually placed be- 
tween the transformer neutrals and 
ground. As the neutral reactance is in- 
creased, less gain is obtained and there 
is no advantage in going beyond two to 
three times the transformer reactance. 
The disadvantages of using neutral react- 
ance are chiefly those due to ground re- 
laying, the requirement for high insula- 
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tion strength at the transformer neutral, 
and an increase in phase voltage to 
ground during disturbances. It must be 
remembered that neutral reactance has 
no effect on stability when the fault is 
three-phase or line-to-line. There ap- 
pears to be no similar method for limit- 
ing fault currents not involving grounds 
since any reactance would have to be in 
series with the line and thus increase the 
transfer reactance. 


Speed Control 


When a generator is delivering power 
to a motor and a fault occurs on one of 
the connecting circuits, there will be a 
sudden decrease in the power transfer 
between the two. If the mechanical 
power input to the generator and the 
mechanical power output from the motor 
remain constant, the generator rotor will 
speed up and the motor rotor will slow 
down. Any means whereby these speed 
changes could be minimized or avoided 
during the period before the fault is 
cleared would be effective in increasing 
the transient stability limit. The only 
apparent method for preventing the mo- 
tor from slowing down would be to sud- 
denly decrease its mechanical load the 
required amount. This would seldom 
be practical on large systems. The gen- 
erator, however, could have its mechani- 
cal power input decreased by suitable 
governor control or its rotor could be 
artificially loaded by some means. Such 
artificial brakes or loads can be applied 
directly to the generator terminals in 
times of disturbance in the form of a 
three-phase bank of resistance. An 
alternative would be to use neutral re- 
sistors in the transformer neutrals, but 
these would be effective for ground 
faults only. A third possibility is to 
equip the generator with a high-resist- 
ance amortisseur. 

When the motor inertia is large with 
respect to that of the generator, con- 
siderable gains could be obtained by any 
of these methods. The braking resistor, 
however, would require very rapid 
switching in and out at the proper times, 
high resistance amortisseurs may over- 
heat because of any load unbalance un- 
der normal conditions, and neither the 
amortisseur nor the neutral resistor 
would be of any benefit for three-phase 
faults against which most systems must 
be protected. 

The governor control and braking re- 
sistor methods appear to offer the best 
possibilities and in all probability one or 
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both of these means may receive con- 
sideration. 


The Quick Removal or Avoidance 
of Short Circuits 


Perhaps the most obvious and cer- 
tainly the most effective means for in- 
creasing transient stability limits are to 
first, avoid the occurrence of faults, and 
second, should this be impossible, to re- 
move the short-circuit as quickly as pos- 
sible. Much progress has been made in 
the design of insulation and in the pro- 
tection of overhead circuits from light- 
ning discharges. Efforts are also made 
to prevent faults from involving all three 
phases. However, it is impossible to 
avoid insulation failures entirely, and in 
most cases it is necessary to assume that 
three-phase short-circuits may occur. 

The longer a fault is allowed to re- 
main on the system, the greater the 
angle of displacement between the ma- 
chine rotors will become, thereby de- 
creasing the transient stability limit. In 
Table I are shown the approximate 
degree to which the various transient 
stability aids are effective. The per cent 
gains are roughly approximate but are 


TABLE I—RELATIVE EFFECTIVENESS OF VARI- 
ous MEANS FOR INCREASING TRANSIENT STA- 
BILITY Limits WHEN APPLIED TO TYPICAL 
SYSTEMS OF AVERAGE DESIGN AND PROTECTION 








% Increase 
in Transient 
Stability Limit 
1. Low-voltage bus vs. high- 
voltage bus (two long 
GENE Pointe wits his 0% 
2. Increase due to braking ef- 
fect of a high resistance 
amortisseur (line-to-line 
foult) .......:. 3% 
3. Reducing transient reac- 
tance of all synchronous 


machines 30% ...... 5% 
4. Increasing inertia of all 
machines 30% 4 8% 


5. Effect of series or shunt 

braking resistors (three- 

phase fault) ......... 15% 
6. Effect of neutral reactor 

equal to 300% of trans- 

former reactance (two 

line-to-ground fault) . 20 % 
7. Gain due to decreasing 

switching time from 0.4 

seconds to 0.2 seconds .. 40% 








Note: The above percentages are based upon rel- 
atively few sample calculations. It is felt that they 
are representative for average, typical conditions in 
so far as comparison between their relative effec- 
tiveness is concerned. 
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representative for typical systems. Spe- 
cial cases may occasionally arise where 
the relative merits of the various means 
may be reversed and some may prove 
detrimental. In general, though, it may 
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be concluded that the most effective 
means for improving transient stability 
is by the installation of adequate relay- 
ing and switching equipment together 
with a well-balanced system design. 





Appendices to Mr. Waring’s 
Paper 
APPENDIX A 


Derivation of the Steady-State Power-Angle 
Characteristic of a Salient-Pole Synchronous 
Machine 


Referring to Fig. la: 
P = Ericos 6 


sin (6+6) = sin 6 cos @ + cos é sin 0 
cos (6+6) = cos 6 cos 6 — sin 6 sin @ 
(A-1) 
Therefore: 
sin (6+6) sin 6 + cos (6+8@) cos 6=cos @ 
(A-2) 
However: 
sin (6+0) = ig/i 
cos (6+0) = %,/i 
sin 6 = E,/Er 


cos 6 = Ed/Er 
Substituting these values in equation (A-2): 
ta By + tg Ea 
i Er 


cos 6 = 


Therefore: 
P = Ericos @ = igE, + i, Ea (A-3) 
Also from Fig. 1a: 





E,—Ez 
iq = ———_ 
Xa 
E, 
ig = 
Xq 
Eq = Er cos 6 
E, = Ersin 6 


Substituting these relations in equation (A-3) 
and simplifying, the following equation is 
obtained: 


E, Er 
P = ——— sin 6+E7? sin 26 
Xa 2%aXq (A-4) 


(Xa—Xq) 


APPENDIX B 


Derivation of the Transient Power-Angle 
Characteristic of a Cylindrical-Rotor Syn- 
chronous Machine 


Referring to Fig. 8: 


P = Er iz cos 6 (B-1) 
But: 
io(x’a + x’) cos 0 = E’ sin B 
Or: 
E’ 
7, cos @ — ——————- sin 8B (B-2) 
Late’ 


Substituting equation (B-2) into equation 
(B-1): 
E'E 
P = ———_- sin g (B-3) 
Vat ze 


Recent Publications 
(Continued from page 451) 


of papers, symbols and conventions re- 
produced in this report have been 
worked out in order to: 
1. Simplify wiring diagrams. 
2. Make comparisons of different 
methods easier. 
3. Facilitate checking of diagrams 
and connections. 


It is recommended that these conven- 
tions be used by manufacturers, utilities 
and others in all manuscripts prepared 
for publication, and in all other meter 
work wherever possible. 


METHODS OF MEASURING RADIO 
NOISE 

E.E.I. Pub. C-9. A report of the Joint Co- 
ordination Committee on Radio Reception of 
Edison Electric Institute, National Electrical 
Manufacturers Association and Rado Manv- 
facturers Association, 5 pages Price 15c. to 
members and their employees; 35c. to non- 
members in the U. S. A.; 45c. to foreign 
countries. 

This report contains specifications for 
instrument for measuring radio noise 
and procedure to follow in use of in- 
strument. 


LCODE 


HERE are still some utility com- 

panies who have not yet provided 
themselves with copies of LCODE. 
This telegraph code was published ex- 
pressly for the electrical industry in the 
interests of economy. 

Expert analyses made by users prove 
that LCODE reduces telegraph ex- 
penses 31 per cent. For this reason more 
than 400 individual companies have pur- 
chased over 4000 copies; many of them 
having equipped all their offices with 
copies on account of its proved efficiency 
and economy. 

Several operating companies find 
LCODE very useful when telegraph- 
ing statistical data to the Institute or 
their head office; holding companies also 
find LCODE the most economical way 

(Continued on page 484) 
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Lowering a Half Mile of Electrical Conduits 


ARLY in 1935, the Bureau of 
Highways, Office of the Borough 
President of Brooklyn, gave notice that 
for drainage purposes the level of Flat- 
bush Avenue would be lowered approxi- 
mately three feet for a distance of about 
one-half a mile in front of Floyd Ben- 
nett Airport. The Brooklyn Edison 
Company was maintaining an_ under- 
ground duct line in the roadway and 
this project of the Borough authorities 
made it necessary to lower the conduit 
the same amount that the road was to 
be lowered. 

The duct line consisted of eight four- 
inch fibre pipes encased in concrete, and 
it contained cable feeders which could 
not be taken out of service without the 
installation of bypass feeders. The cost 
of installing these bypasses, breaking aut 
the duct line and then reconstructing 
the duct line at the lower elevation was 
estimated at nearly $90,000. 

At this point, it was suggested that if 
cakes of ice were placed at suitable in- 
tervals under the duct line and the sup- 
porting earth removed, the melting ice 
would lower the structure as a unit 
without inducing any great stresses in 
the concrete. 

The New York Telephone Company 
was, at this time, experimenting along 
these lines with their own conduit in a 
similar case, but due to the greater 
weight and to the concrete casement on 
our conduit we could not accept their 
data without some additional informa- 
tion, so numerous blocks of ice were 
tested and it was found that a normal 
surface pressure of 75 pounds per square 
inch caused the ice to fail in shear along 
a plane at 45 degrees to the normal. 
The above figure is a low average value 
because it was obtained using commer- 
cial cakes of ice with their usual imper- 
fections. 

The duct line and cables weighed 250 
pounds per foot and to avoid abnormal 
stresses in the line it was decided that 
these ice supports would be necessary at 
six-foot intervals. The weight on each 
ice support was 1500 pounds, and if a 
normal stress of 40 pounds per square 
inch was allowable, a section of 37.5 
square inches for bearing surface of the 
ice was the minimum. 

Commercial cakes of ice come with 


by Means of Ice 


the dimensions of 14 x 30 x 48 inches 
and it was decided to cut these cakes in 
half, thus making a 24-inch supporting 
block for the duct line, and a bearing 
surface of 420 square inches. This bear- 
ing area reduced as the ice melted. 

This method was tried on a section of 
the duct line about 300 feet in length 
and worked so well that the remainder 
of the structure was lowered in the same 
manner, taking the sections between 
manholes which averaged from 300 to 
500 feet. 

The actual work was done as follows: 

1—The section of duct line was exposed 
for its entire length and cut loose from the 
end manholes. 

2—Holes large enough to contain the 
blocks of ice were dug under the line at 6 
foot intervals. 

3—The ice was then placed under the 
duct line and shimmed up to give support. 

4—The remainder of the earth was then 
removed and the line left entirely supported 
on the ice blocks. 


The sectional area of the ice was pre- 
served as much as possible by piling the 
earth around the block for insulation. 
The ice, in melting, assumed the shape 
of a truncated pyramid with the smaller 
base in contact with the duct. The line 
was kept under constant inspection and 
was braced where necessary to prevent 
lateral tilting. 

It generally required about 72 hours 
for the ice to melt down to a sectional 
area approaching the minimum and in 
this time the duct line itself had been 
lowered about 19 inches. Where more 
lowering was needed the process was 
repeated. 

The total saving in the amount of 
labor and material proved to be better 
than 60 per cent as compared with the 
estimated labor and material required in 
the breaking out and _ reconstructing 
method. 





Duct line exposed and excavated to receive the blocks of ice 
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P. H. Gadsden Awarded Bodine Medal 


HILIP H. GADSDEN, Vice-Presi- 

dent of the United Gas Improvement 
Company, has been presented with the 
Samuel T. Bodine Meritorious Award, 
in recognition of his work as Chairman 
of the Committee of Public Utility 
Executives. 

The Award, established in 1925 by 
the U.G.I., was made at a meeting of 
the Board of Directors of the United 
Gas Improvement Company on Oc- 
tober 22. Members of the U.G.I. staff 
were also present to honor Mr. Gads- 
den. President John E. Zimmermann 
presented the Award, a handsome medal 
and certificate, and read the citation 
upon which the Award to Mr. Gadsden 
is based. Mr. Gadsden’s work, which 
won his company’s highest honor, is de- 
scribed in the citation as follows: 

“Early in February of this year the 
Committee of Public Utility Executives, 
of which you are chairman, was organ- 
ized for the protection of the interests 
of the millions of consumers, workers, 
and security owners of the industry, as 
a result of the introduction in the Con- 
gress of the United States of the 
so-called Wheeler-Rayburn Bill. From 
that date until August 26, when the 
President of the United States signed 
the Public Utility Act of 1935, you 
were the courageous and able leader in 
the defense of liberty and right. 


or 


T'actful and patient you maintained 
throughout, the wholehearted coopera- 
tion of the utility executives of the 
country, representing as they do diverse 
interests and problems. 

“Insistent in your demand that full 
opportunity be given the industry to be 
heard, you secured from the House 
Committee on Interstate and Foreign 
Commerce adequate hearings for the 
presentation of testimony of the accom- 
plishments of the holding companies and 
the contribution of the industry to the 
development of the nation. 

“A fighter, but a fighter with a 
high concept of ethics and an unwaver- 
ing fidelity to clean and above-board 
methods. You fought no defensive rear 
guard action. Backed by a devoted army 
you not only stood your ground, but 
fearlessly and with vigor attacked with 
the truth every unfair statement or in- 
ference from those bent on the destruc- 
tion of the interests you represented. 

“Throughout this trying period you 
consistently exercised clear wisdom, 
sound judgment, and forceful leader- 
ship, characteristics which had caused 
the utility executives of the country to 
unanimously select you to guide them 
through the greatest crisis the industry 
has ever faced.” 





Low Resistance Grounds 


NGINEERING Report No. 31* 

of the Joint Subcommittee on De- 
velopment and Research, which presents 
information on the installation and 
measurement of grounds, has recently 
been released for general distribution. 
The data on which this report is based 
have been collected from a number of 
locations in the United States and 
Canada, and from various sources. 
Much of the information was obtained 
during the installation of grounds for 
relay protectors along telephone lines. 
These grounds were in the order of | 
to 5 ohms resistance, and for the most 
part consisting of driven rods connected 
in multiple. In a number of instances 
opportunity was afforded for the study 





* Price $.40 to members. $1 to non-members. 


of these ground structures during the 
process of their installation, thus provid- 
ing information on the effect of adding 
parallel rods and the effect of rod spac- 
ing upon the efficiency of paralleling. In 
this connection it was observed that the 
efficiency of paralleling depended to a 
considerable extent upon the type of soil. 

The report discusses the general clas- 
sifications of soil with respect to their 
desirability for production of low resis- 
tance grounds. Where there .is some 
choice as to the location of a particular 
ground some hints are given regarding 
the location of the ground and simple 


.tests are suggested which will indicate 


the relative desirability of the various 
available locations. However, it has not 
been found possible to predetermine the 
number of ground rods or the extent of 
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the grounding system which will be 
necessary to secure a ground of a par- 
ticular resistance. 

Data are given concerning chemical 
treatment of soils to reduce the resis- 
tance of grounds. Several chemicals have 
been used with success and the method 
of application is discussed. The varia- 
tion of the resistance of chemically treat- 
ed and untreated grounds with time are 
given in the form of curves for several 
grounds in different parts of the country, 
and cover periods of observation up to 
six years. These curves also show the 
variation in resistance with the season 
of the year. 

Most of the grounds mentioned in the 
report consisted of 5 or 8 ft. driven rods 
connected in parallel, although there 
are some data on long driven rods in 
the order of 30 ft. The majority of 
the ground structures were designed to 
carry 60 cycle current. However, in- 
cluded in the report are measurements 
on grounds at frequencies up to 80 kilo- 
cycles. 

Another section of the report dis- 
cusses various methods of measuring 
grounds and reviews the various types 
of apparatus available for such measure- 
ments. With high resistance grounds 
or structures of small extent the mea- 
surement of ground resistance is quite 
simple. However, unless special pre- 
cautions are taken serious errors may be 
introduced in measuring grounds which 
are of low resistance and large extent. 
The precautions necessary for such 
measurements, and the application of 
methods of measuring grounds to such 
situations are considered. 


LCODE 
(Continued from page 482) 


of sending and receiving telegraphic re- 
ports from the field regarding mainte- 
nance of equipment, etc. As all the large 
electrical manufacturers have copies, 
direct communication between them and 
the field can be carried on at minimum 


cost when LCODE is used. 


The price is $6.50 a copy less 10 per 
cent discount to members of the Edison 
Electrical Institute. Members would do 
well to have a copy on hand. Orders 
may be sent direct to this headquarters 
or to the publishers, The Business Code 
Co., Inc., 330 West 42nd Street, New 
York, N. Y. 
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Fall Meeting of the Joint Subcommittee 
on Development and Research 


HE Joint Subcommittee on De- 

velopment and Research met with 
its project committees in the offices of 
the American Telephone and Telegraph 
Company on December 12 with Mr. 
Warren, the Bell System Chairman, 
presiding. The morning session was 
devoted to the work of Project Com- 
mittees 2A, 2C and 2G, on structural 
coordination problems. The afternoon 
session covered the noise induction 
studies of Project Committees 1A, 1B 
and 1C, and the low frequency studies 
of Project Committees 2D, 2] and 2K. 
Each of the project committees pre- 
sented a progress report covering its 
work during the last six months. In 
addition, eight technical reports were 
presented. 

Project 24—Hazard and Protection 
presented, for the information of the 
Joint Development and Research Sub- 
committee, a Technical Report, en- 
titled “Study of Joint Use Situation in 
Wichita, Kansas.” This report de- 
scribes the physical layout of the tele- 
phone plant and also the present 4-kv 
and proposed 12-kv power distribution 
systems in the city of Wichita, Kansas. 
Estimates of maximum voltage and cur- 
rent conditions resulting from contacts 
with aerial cable and open wire lines 
are given for several different 12-kv sys- 
tems. The possible effects of contacts 
with different types of telephone plant 
under these conditions are described 
along with possible means of minimizing 
these effects. Means for providing satis- 
factory safety with the various systems 
are described. 

This project committee also presented 
a preliminary draft of a Technical Re- 
port giving the results of its study of 
safety for joint use of poles by tele- 
phone circuits and power supply circuits 
in the 6600 and 13,200 volt class. The 
project committee stated that this report 
is not yet in form for action by the 
Joint Subcommittee, but that they were 
presenting it at the meeting in order to 
secure the benefit of more general dis- 
cussion. 

Project Committee 2C—Joint Use 
Economics presented, for the informa- 
tion of the Joint Development and 
Research Subcommittee, a Technical 

* Available to members of the Edison Electri¢ In- 


stitute at a price of 40¢, and to non-members at a 
price of $1.00. 


Report, entitled “Akron Joint Use 
Study.” This report describes a study 
of the economics, relative safety and 
noise considerations involved in power 
and telephone distribution with and 
without joint use with primary circuits 
in suburban and rural sections in the 
Akron, Ohio, area. The essential fea- 
tures of the power and telephone systems 
involved and the local physical condi- 
tions are described. Various plans of 
distribution are discussed and the rela- 
tive economics of power and telephone 
plant are given for each plan. Estimated 
fault currents and potentials resulting 
from contact under various conditions 
are given. The relative hazards and 
noise considerations are discussed and 
certain means for improvement in safety 
conditions are indicated. 


Project Committee 14—Noise Induc- 
tion brought up for discussion the pre- 
liminary draft of a report on the use of 
power and_ telephone _ transpositions 
within exposure sections. The project 
committee stated they were bringing the 
report up at this time to obtain the 
benefit of the comments of members of 
other project committees interested, and 
that subsequent to the meeting the re- 
port will be revised and resubmitted to 
the Joint Subcommittee. 

Project Committee 1C—W ave Shape 
presented a Technical Report, en- 
titled “Selective Devices for Reducing 
Harmonics on Power Systems—Part II 
A-C Systems.” This report describes 
and discusses the design and application 
of a number of different types of fre- 
quency selective devices suitable for re- 
ducing harmonic components in a-c 
systems. It is a companion report to 
Engineering Report No. 21, which dis- 
cussed similar devices applicable in d-c 
systems. In connection with the ap- 
plication of these selective devices to a-c 
systems the report points out that: 


1. Resonant shunts used either in- 
dividually or in combinations of two or 
more in parallel afford the most gen- 
erally practicable type of selective device 
for reducing either the slot harmonic 
components arising in synchronous ma- 
chinery or the harmonics occurring in 
the a-c supply circuit to a rectifier. 


2. Under certain circumstances, 
limited amounts of series inductance and 
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shunt capacitance may be used advan- 
tageously in combination with resonant 
shunts. 

3. The low pass type of filter con- 
sisting of series inductance and shunt 
capacitance has a limited field of use- 
fulness in the a-c supply circuit to 
rectifiers supplying a relatively constant 
load. 

The discussion of the design formulas 
and of the application of the various 
selective devices is supplemented by an 
appendix which presents illustrative ex- 
amples demonstrating the use of the 
formulas and comparing results obtained 
by calculation with test data obtained 
in the field. The derivation of the de- 
sign formulas is covered in a second 
appendix. The Project Committee 
recommended this report for issuance as 
an Engineering Report. 

This Project Committee also pre- 
sented a Technical Report, entitled 
“The Telephone Influence Factor of 
Supply System Voltages and Currents.” 
For a number of years there has been 
used in the field of inductive coordina- 
tion a factor known as the Telephone 
Interference Factor, abbreviated T.I.F., 
for evaluating the wave shape of power 
system voltages and currents in terms of 
their inductive influence on exposed tele- 
phone circuits. As a result of recent 
studies of the relative interfering effects 
of single-frequency noises in telephone 
circuits, the T.I.F. frequency weighting 
characteristic has been revised. In con- 
nection with this revision the name has 
been changed to Telephone Influence 
Factor. This report discusses the sig- 
nificance of the Telephone Influence 
Factor, and describes the revised fre- 
quency weighting characteristic and its 
derivation. The correlation to be ex- 
pected between readings obtained using 
the old and new weightings is discussed. 
Reference is made to the application of 
T.I.F. to both balanced and residual 
power system voltages and currents, and 
to the open-circuit voltage of machines. 
A brief description is included of meth- 
ods of measuring T.I.F. and of the 
method of calculating this quantity from 
a harmonic analysis. Prior to this meet- 
ing this report had been approved by 
the Plant Coordination Committee by 
letter ballot as Engineering Report No. 
a3". 
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Project Committee 2D—Specific De- 
vices presented a ‘Technical Report, 
entitled “Unit Type Relay Protector.” 
Information is presented in this report 
concerning a short-circuiting relay pro- 
tector for use on a single pair of wires. 
The purpose of its development was to 
provide a device which would minimize 
for certain types of induced voltages the 
permanent grounding of protectors at 
central offices and at other points where 
such troubles are likely to cause an un- 
due amount of lost circuit time. Labora- 
tory tests and trial installations which 
have been in progress over the past year 
and a half have indicated that the 
device will be suitable for these pur- 
poses. The tests and trials are sum- 
marized in the report and descriptions 
are given of the mechanical and elec- 
trical features of the protector, together 
with the method of installation used in 
these trials. The Project Committee 
recommended this report for issuance as 
a Provisional Report. 


Project Committee 2J—Control of 
Residuals presented a Technical Re- 
port, entitled “Study of Observations 
from Low Frequency Induction Ex- 
posures.” This report presents an 
analysis of data relative to low-fre- 
quency induction due to power system 
ground-fault currents, obtained from 
oscillographic observations and related 
records from 29 inductive exposures. 
Data as to the magnitude and magnitude 
distribution of observed voltages and 
their comparison with estimated values 
are presented, together with available 
data as to the effects of such voltages. 
For the purpose of applying, to other 
situations, the data on the magnitude 
distribution, (the proportion of records 
of induced voltage which may be ex- 
pected to exceed a particular percentage 
of the maximum value) average curves 
based on the observations have been pre- 
pared. In addition a theoretical method 
of deriving magnitude distribution 
curves is presented and its use illus- 
trated. The information in the report is 
intended as an aid in the appraisal of 
low-frequency inductive coordination 
problems. The Project Committee 
recommended this report for issuance 
as an Engineering Report. 

Announcement will be made in the 
E.E.I. Bulletin when reports recom- 
mended for issuance as Engineering Re- 
ports, or Provisional Reports are ap- 
proved by the Joint Committee on Plant 
Coordination. 
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Lamp Sales Campaign Brings 
Customers to Dealers 


RECENT Mazda lamp campaign 

sponsored by the Nebraska Power 
Company in Omaha departed from the 
usual theme of bringing lamp salesmen 
(or saleswomen) into the homes, the 
campaign brought homemakers to the 
dealers, giving the latter opportunity to 
sell additional merchandise. 

This lamp activity resulted from the 
recent price reduction of Mazda lamps 
and was designed to reduce the dealer’s 
overhead expense to a minimum. 

Here are the details of the six-week 
campaign that closed Nov. 9. Each 
dealer prepared a Mazda lamp display 
in his store. Customers guessed the 
number of lamps in a container each 
week, the winner receiving an I.E.S. 
study lamp as a prize. Chances on the 
guessing contest were given with each 
purchase of a carton of lamps. 

The main expense item for the dealer 
was $1.50 a week, a portion of the cost 
of the prize lamps. Remainder of the 
cost was paid by the Nebraska Power 
Company, which furnished all material 
for the activity, including advertising— 
billboard, newspaper, tabloids to every 
home in the city, bill enclosures and 
radio announcements. Each dealer was 
provided with 100 handbills bearing his 
name and address and the price of the 
lamps. Also window streamers, floor 
and window cards, display card for prize 
lamp, contest coupons and box for de- 


positing coupons were provided by Ne- 
braska Power Company. 

An attractive six-page folder listing 
the entire plan of the 1935 Omaha 
Dealer Mazda Lamp activity was print- 
ed and distributed to the 57 dealers who 
entered the campaign. 

Majority of sales were cash. Deal- 
ers who desired could make charges and 
have them carried on the customer’s 
electric service account by the Nebraska 
Power Company. If he desired, the 
dealer was also allowed to hire bulb 
salesmen (house-to-house) and _ have 
these sales, when charged, turned in to 
the Nebraska Power Company for bill- 
ing. 

Each dealer recorded his sales, turn- 
ing in a report to the power company 
each week before receiving his prize 
lamp for the following week. A quota 
of 100,000 lamps, average 60 watts per 
lamp, was set. The result of 104,394 
lamps sold, average 55.9 watts, was re- 
garded highly successful. 


Results of the Campaign: 


Prize lamps awarded 243 
Total lamps sold 104,394 
Average wattage of lamps sold 55.9 


Volume of sales in dollars 
Lamps sold per meter 2 
Dealers in campaign 57 
Number of dealers employing 

outside salesmen and charging 

sales 5 
Per cent of cash sales 90 


. $18,572 
2 





Power Sales Problems 


(Continued from page 458) 


Five billion dollars is a potent lever for 
improvement until it has to be paid back. 
Then it will work the other way. 

The South is being impoverished by 
the destruction of the foreign market for 
their cotton. The West has lost its meat 
and wheat market. The industrials are 
facing foreign competition. Under such 
conditions there can be no genuine, per- 
manent, sound business development. 
Yet, the present upthrust may reach a 
high level and hold for a few months, 
possibly for a year, depending upon how 
long pay-day is deferred. 

Consequently, all present indications 
seem to show that the trend of perform- 
ance which has been attained so far this 
year will be maintained at least for the 


balance of the year. With the adjourn- 
ment of Congress, business has been af- 
forded a breathing spell free from addi- 
tional threats and impositions which 
may provide some additional stimulus to 
the present performance. 

Let us make sure that we are devel- 
oping equally the various phases of our 
business. Let us know and meet the 
problems presently surrounding indus- 
trial power sales. Let us do nothing, in 
order to gain a temporary advantage 
with some other class of business, that 
will tend to harm their development. I 
am sure that in these directions lie the 
best interests of the public, the investors, 
utility employees and the utilities them- 
selves. 
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POWER SALES ITEMS 


AIR CONDITIONING 


“Air Conditioned Enameling Plant.” Cer- 
amic Industry, November, 1935, p. 282. In- 
dustrial Publications, Inc., 59 East Van 
Buren Street, Chicago, III. 

Controlled atmosphere for graining and 
printing departments results in better quality 
work and higher output. 





“Cooling for Comfort,” by R. B. Purdy, 
Associate Editor, Power, October, 1935, p. 
530. McGraw-Hill Publishing Company, Inc., 
330 West 42nd Street, New York City. 

Ninth of a series of articles on air condi- 
tioning. This article shows what takes the 
heat away in the cooling plant. 





“Will Air Conditioning Become a Desir- 
able Electrical Load?” by R. E. Powers. 
Electrical Journal, November, 1935, p. 531. 
Electric Journal, Publishers, 530 Fernando 
Street, Pittsburgh, Pa. 





“Air Conditioning Boosts Recreation Es- 
tablishment.” Electric Refrigerating News, 
October 30, 1935, p. 13. Electric Refrigerat- 
ing News, Publishers, 550 Maccabees Build- 
ing, Detroit, Mich. 

Air conditioning eliminates seasonal 
slumps in bowling and billiards and in- 
creases patronage. 





“Air Conditioning for Small Hotels.” 
Hotel Monthly, March, 1935, p. 23. John 
Willy, Inc., Publishers, 950 Merchandise 
Mart, Chicago, III. 

An economical air conditioning system 
for a small hotel which resulted in a fifty 
per cent increase in business described. 





DIESEL ENGINES 


“Indicator Diagrams— Diesel Engine.” 
Power, October, 1935, p. 546. McGraw-Hill 
Publishing Company, Inc., 330 West 42nd 
Street, New York City. 

Data sheet showing twenty-one diagrams 
giving corresponding indicator and engine 
troubles. 





“Cambridge Instrument Company Oper- 
ates Diesel Plant.’’ Diesel Power, November, 
1935, p. 700. Diesel Publications, Inc., 192 
Lexington Avenue, New York City. 

A small article describing the Diesel unit 
which saved money for the famous cardio- 
graph plant. 





“Colony Club Installs Diesel Plant and 
Starts Making Money,” by H. E. Hill. Diesel 
Power, November, 1935, p. 708. Diesel Pub- 
lications, Inc., 192 Lexington Avenue, New 
York City. 

Describes the Diesel installation at the 
Colony Club, New York City, which reduced 
their power cost 71 per cent. Comparative 
figures are given. 


ELECTRIC DRIVES 


“Variable-Voltage Drive Boosts Gold 
Dredge Output,” by Charles Stoeckly, Elec- 
trical World, Oct. 12, 1935, p. 24. McGraw- 
Hill Publishing Company, Inc., 330 West 
42nd Street, New York City. 


The author describes equipment used on a 
fully electrified 500 cu. yd. per hour river- 
bottom dredge which resulted in improved 
power factor, reduced power consumption 
and increased production. 





“Rubber Industry Electric Drives.” Brown 
Boveri Review, November, 1935, p. 218. 
Brown Boveri & Company, Ltd., Publishers, 
19 Rector Street, New York City. 

Characteristics of motors to drive the dif- 
ferent classes of equipment, with their meth- 
ods of operation. 





“The Application of Electric Power to the 
Rubber Industry,” by D. D. Rayner. World 
Power, November, 1935, p. 224. World 
Power, Publishers, 62 Lincoln’s Inn Fields, 
London, W. C. 2. 


ELECTRIC FURNACES 


“Resistance Furnace Capacitors Cut Costs,” 
by W. H. Austry. Electrical World, Nov. 9, 
1935, pp. 32-33. McGraw-Hill Publishing 
Company, Inc., 330 West 42nd Street, New 
York City. 

The use of capacitors for power factor 
correction on resistance furnaces is unusual 
because pure resistance loads have unity 
power factor. However, on large resistance 
furnaces at low voltages the inductance of 
the low voltage connections reduces the 
power factor. This article deals with a con- 
dition where the power factor was found to 
be 70 per cent, and capacitors are used for 
correcting this condition. 





“Electric Furnaces for Ford Plant.” Blast 
Furnace and Steel Plant, November, 1935, p. 
785. Steel Publications, Inc., 108 Smithfield 
Street, Pittsburgh, Pa. 

Bell-type electric furnaces to be used for 
bright-annealing steel strip. 





ELECTRON TUBES 


“More Jobs for Electron Tubes,” by L. R. 
Harness. Factory Management and Main- 
tenance, November, 1935, p. 476. McGraw- 
Hill Publishing Company, Inc., 330 West 
42nd Street, New York City. 

Butcher, baker, and candlestick maker are 
using them in many ways to give services 
needed to keep production flowing smoothly. 


FUELS 


“Down to 0.8 Ib. per Kilowatt-Hour.” 
Electrical World, Oct. 12, 1935, p. 80. Mc- 
Graw-Hill Publishing Company, Inc., 330 
West 42nd Street, New York City. 

An article comparing fuel rates for coal, 
oil and gas in public utility power plants. 





GAS ENGINES 


“Engines—Operation and Maintenance,” 
by B. L. Rogers. Power Plant Engineering, 
November, 1935, p. 623. Technical Publish- 
ing Company, 53 West Jackson Blvd., Chi- 
cago, Ill. 

Experience in operating compressor sta- 
tion prime movers told to the National Gas 
Department of the A. G. A. 
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PAPER MILLS 


“Utilizing Wood Bark.” Industrial Bulle- 
tin of A. D. Little, Inc., November, 1935, p. 
4. Arthur D. Little, Inc., Publishers, Cam- 
bridge, Mass. 

Paper mill has developed a use for waste 
bark piles which will use considerable elec- 
tricity in processing. 





POWER FACTOR 


“Correcting Power-Factor with a Phase- 
Advancer,” by L. A. Hunt. Electrical News 
and Engineering, Nov. 15, 1935, p. 26. Hugh 
C. MacLean Publications, Ltd., 347 Adelaide 
Street, West, Toronto 2, Ontario, Canada. 

Recent installation in Canada Packers, 
Ltd., Toronto, improved power-factor from 
73 to 93 per cent. 


PURCHASED STEAM 


“Steam Line Connects Public Utility and 
Paper Mill.” Paper Trade Journal, Nov. 22, 
1934, p. 39. Lockwood Trade Journal Com- 
pany, Inc., Publishers, 15 West 47th Street, 
New York City. 

Fourteen-inch line supplies up to 150,000 
pounds of steam per hour to paper mill. 





RESTAURANTS, ELECTRIC 


“All Electric Restaurant Prospers,” by J. 
P. Schaefer, Potomac Electric Power Com- 
pany. Electric Light and Power, November, 
1935, pp. 20-21. Bennett-Watts-Haywood 
Company, Publishers, 360 North Michigan 
Avenue, Chicago, III. 

An article about the new all-electric 
S. & W. Cafeteria at Washington describing 
the costs and results obtained from the gen- 
erous use of good lighting, electric cooking 
and air conditioning. 





REVERSED REFRIGERATION 


“Using the Reversed Cycle Refrigerating 
Principle for a Self-Contained Heating and 
Cooling Unit,” by H. L. Galson. Heating, 
Piping and Air Conditioning, October, 1935, 
p. 497. Keeney Publishing Company, 6 North 
Michigan Avenue, Chicago, IIl. 





STEAM POWER PLANTS 


“Annapolis Modernizes Power Plant.” 
Power Plant Engineering, November, 1935, 
p. 626. Technical Publishing Company, 53 
West Jackson Blvd., Chicago, IIl. 

United States Naval Academy replaces old 
boilers with new ones and installs a. c. gen- 
erating equipment. 


STEEL MILLS 


“Alternating Current for Pickling.” Elec- 
trical Production, October, 1935, p. 10. Elec- 
trical League of Cleveland, Inc., Publishers, 
Builders’ Exchange Building, Cleveland, 
Ohio. 

How the Ferrolite system operates for 
pickling steel. 


TEXTILE PLANTS 


“Textile Plant Power Costs.” Link-Belt 
News, October, 1935, p. 6. Link-Belt Com- 
pany, Publishers, 910 South Michigan Ave- 
nue, Chicago, III. 

The cost of private and purchased power 
compared for a plant which installed its 
own power plant. 
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NOT EXACTLY A LAMB 


An editorial from the New York Sun, Nov. 27 

There is no answer which in common 
sense or in logic can be made to the 
argument of WENDELL L. WILLKIE of 
the Commonwealth and Southern Cor- 
poration setting forth why holding com- 
panies in the utility field should refuse 
to register under the holding company 
act. He thrust aside the sham and hy- 
pocrisy which have been employed to 
conceal the real purpose of this legisla- 
tion when he said: 


It has been indicated that by re- 
fusing to register the corporation 
may incur the ill will of the Fed- 
eral Administration and its various 
agencies and legislative committees. 
The almost unbelievably unfair at- 
tack on this industry by the govern- 
mental agencies and officials who are 
also sponsoring the heavily subsi- 
dized Tennessee Valley Authority 
program, and who are spurring mu- 
nicipalities by outright gifts of 45 
per cent of the cost of distribution 
systems to duplicate and compete 
with our systems, leaves us little 
hope that we could obtain the good 
will of these governmental agencies, 
no matter what course we took with 
reference to registration. 


These are words spoken on behalf of 
an industry which knows that it is fight- 
ing for its life. The real goal of the op- 
position is not regulation of the electric 
utility business but its replacement by 
public ownership. The strategy is plain: 
first, all the powerful management cor- 
porations are to be broken up so as to 
deprive operating companies of the ad- 
vantages of central financing and direc- 
tion; then operating companies are to be 
“integrated” into small territorial sub- 
divisions; after that they will be de- 
stroyed piecemeal through ruinous com- 
petition with municipal and district 
public ownership units in which operat- 
ing deficits will be made up by the tax- 
payer. After private concerns have been 
driven out of the field, the various public 
ownership groups doubtless will be “in- 
tegrated” again into a Federal system 
managed by bureaucrats in Washington. 

The private utility business is wise in 
deciding that since it must fight it will 
fight all the way. It has strong reason 
for believing the holding company act 
unconstitutional. The bleating of the 
lamb traditionally annoys the tiger; if 
the private utility business has decided 
not to play the réle of lamb, what fair- 
minded American can blame it? 
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CONVENTIONS AND MEETINGS 


DECEMBER 
2-6 American Society of Mechanical Engineers, New York, N. Y. 


18 Insurance Committee, Astor Hotel, New York, N. Y. 


JANUARY, 1936 
9-11 American Engineering Council, Washington, D. C. 


28-31 American Institute of Electrical Engineers, New York, N. Y. 


FEBRUARY 
10-11 Electrical Equipment Committee, Statler Hotel, Buffalo, N. Y. 


13-14 Transmission and Distribution Committee, Netherlands Plaza Hotel, Cincinnati, 


JUNE 


17-20 The American Society of Mechanical Engineers, Dallas, Texas. 








Low Voltage Fatalities 


(Continued from page 452) 


be foreseen. The majority of all cases 
therefore are matters where education 
provides the only sound remedy. Thus 
the well-known group of cases involving 
worn and abraded cords can be reduced 
only by persuading people of the neces- 
sity for renewing cords when they be- 
come worn, since the best of cords will 
ultimately reach a dangerous condition. 

This brief note upon a subject which 
might be discussed at great length is 
presented at this time for the reason in- 
dicated at the beginning of this article, 
namely, that there appears to be current 


a fantastically exaggerated idea of the 
extent of this hazard and of its relation 
to wiring and because it is believed that 
the abatement of the hazard will not be 
promoted by exaggeration, but rather by 
a sound appraisal of the situation as 
nearly as it can be determined. Even 
though the total numbers may be smaller 
than some may have believed, they are 
still too large, and amply great enough 
to justify the best efforts for reduction 
that can be applied by those who are 
close to the problem and in a position 
to apply effective remedies. 
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